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Particular Engineers in Every Impor- 
tant Industry Insist on Allis-Chalmers 
Lo-Maintenance, Trouble-Free Motors 
to Speed Up Defense Production! 


™ 





THERE’S NO REST for your ma- 
chines these days. As fast as you can 
build them they start producing .. . 


And when you power them with 
Allis-Chalmers Lo-Maintenance Mo- 
tors you KNOW they'll keep on 
producing day and night — de- 
pendably! 


Into every motor installation goes 
the time-tested engineering superi- 
ority of Allis-Chalmers vast re- 
sources — to help you get out of 
your machines the top performance 
you build into them... 


That means efficiency. That means 
satisfaction. And that makes more 
business for you, keeps your cus- 
tomers coming back with orders. 


Let Allis-Chalmers Solve 
Your Power Problems 
When you use Lo-Maintenance Mo- 
tors you can count on full measure 
construction — extra value features 
that insure peak operation: inde- 
structible rotor . . . distortionless 
stator . . . high carbon steel frame 
... the highest quality in workman- 
ship and materials. No wonder Allis- 
Chalmers Lo-Maintenance Motors 





PUSHING DEFENSE PRODUCTION! 
These dependable 3 hp Allis-Chalmers 
Lo-Maintenance Motors are working 
overtime, driving a specialized thread- 
milling machine. 











never let you down. 


To ease your engineering prob 
lems and help you get the most oul 
of your machines there’s a trained 
engineer in our district office neat 
you, ready to cooperate with you 0 
every way. Call him today — 
write Allis-Chalmers, Milwauket 


. . A146 
Wisconsin. 


©) ALLIS-CHALMERS LO-MAINTENANCE MOTORS 


A COMPLETE LINE FOR EVERY PURPOSE...ONE-HALF HORSEPOWER AND !! 
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MAXIMUM CAPACITY 






provide maximum contact area, giv- 





WITH SINGLE-ROW BALL BEARINGS 


VRMA-AVFFMAN 


PRECISION ROLLER BEARINGS 
NORMA-HOFFMANN 





STAMFORD, CONN., U.S. A. © Founded in 1911. 


Write for the Catalog. Let 


our engineers work with you. 
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BEARINGS CORP’N., 






IN MINIMUM SPACE 







Their solid cylindrical rollers — 


ing larger load and shock-absorbing 3 
capacity than any other single-row — é: 
bearing of like dimensions. Thus, when : : 3 
NORMA-HOFFMANN PRECISION _ 
ROLLER BEARINGS are used in place _ 
of ball bearings, a greater factor of 
safety is provided, together with added 
life, particularly under vibration and » 


overload. PRECISION qualities in work- 
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ECHANICAL jitters were recently removed 

from a turbine by Westinghouse research en- 
gineers through the simple expedient of welding 
pockets of loose sand onto the turbine housing. 
Friction between the grains of sand damps out all 
objectionable vibrations. 


¢ 


OR application as submarine cable insulation, 

a non-hygroscopic magnet core has been devel- 
oped consisting of a pressed ferromagnetic powder 
and an insulating binder of polystyrene. 


¢ 


OMESTIC production of aluminum in the 

United States is at present about 600,000,000 
pounds annually, nearly double that in 1939. By 
July 1942, production will have reached 825,000,000 
pounds due to rapidly expanding facilities. 


« 


O LONGER will colored silk threads be used 

for markings in dollar bills. The imported 
threads will find a more than efficient substitute in 
Nylon fibers. 


ESOURCES of the General Electric Co. nor- 

mally concerned with research and development 
of radio and television receivers will be devoted to 
vital defense production of electronic equipment for 
which there is an important need. 


o 


N EW polarizing screen has been developed which 

is 99.99 per cent efficient. The screen is made 
of polyvinyl alcohol stretched from three to eight 
times its original length and then exposed to an 
iodine solution. The product transmits a third more 
light than the old type polaroid and is nearly free 
from color. Efficiency is so high that, when two 
sheets are crossed, a hundred watt lamp is not 
visible through them. 



































ETHOD for obtaining built-in corrosion-re- 

sistant properties in tank ships utilizes com- 
posite plates of steel bonded together to form an 
electric potential claimed to resist corrosion. The 
plates reinforce one another and add structural 
strength to the ship without substantially increas- 
ing its weight. 


LREADY in the blueprint stage are airplanes 

that will fly to Europe in 10 hours and others 
that will carry a full load of bombs to Europe or the 
Orient and return, according to Igor Sikorsky, en- 
gineering manager of Vought Sikorsky Aircraft 
Division, United Aircraft Corp. 


¢ 


SPECIALLY adapted for high temperatures is 

a new lubricant which does its work, then 
vanishes without a trace. Research engineers say 
it goes far toward solving the problems of lubrica- 
tion in kiln cars, ceramics and glass molds, anneal- 
ing and baking ovens, working parts of diecasting 
machines and various hot parts of machines in the 
metal industries. 


o 


O MEET pressing defense requirements, 15,000 

employes of the United States Steel subsidiaries 
are now undergoing intensive training for skilled 
jobs—not only for the production of steel but also 
for the manufacture of defense items such as 
cruisers, destroyers, merchant vessels, shell forg- 
ings, and bomb casings. 


¢ 


ORE than 51,000,000 horsepower is required 

to turn the wheels of industry, according to 
the U. S. Bureau of Census. Purchased power from 
central stations accounts for 30,000,000 horsepower, 
the remainder being produced by prime movers m 
individual plants. Of the plants generating their 
own power, 16,000,000 horsepower is utilized for 
electric motor drives. 
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Designing for 
Hydraulic 


Variable Speed 


By Christian E. Grosser 


OMMONEST among the applications of the hydraulic transmission is the 
oo of loads at variable speeds. In all fields of industry the demand 
for continuous speed variation in the driving of machinery is becoming 
increasingly insistent. For optimum production efficiency stepless adjustments 


i$ 


NALYZING in detail the vari- 

able speed hydraulic circuit, 
this, the third of the series by Christian 
E. Grosser, is an extension of that 
portion of the December, 1940, article 
which dealt with speed variation. 
Subsequent articles will consider con- 
trolled torque, power and servo- 
circuits respectively 


to the speed of machine tool 
spind'es and feeds are desirable. 
For smooth acceleration of high 
inertia loads without slipping 
clutches and for accurately con- 
trolled movement and positioning 
of large masses the variable speed 
hydraulic transmission finds its 
most advantageous use. 

Most simply, the hydraulic vari- 
able speed transmission may be con- 
sidered nearly the equivalent of an 
ideal change speed gearbox with 
an infinite number of adjustments; 


Fig. 1—Speed change 
is obtainable through- 
out range of forward 
and reverse by means 
of variable displace- 
ment motor. Character- 
istic curves for circuit 
are also shown. 
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the word “nearly” is introduced as qualification 
since the hydraulic transmission is subject to a 
small amount of slip due to leakage. In this re- 
spect it might be said that hydraulic control of 
speed is not positive. However, slip is usually so 
small that its effect is negligible. The nature of 
this slip and its significance in certain drive applica- 
tions will be taken up in some detail later. 

Broadly speaking, controlled variable speed hy- 
draulic transmission circuits such as that used in 
the planer, Fig. 3, may be classified under three 
main groups according to the manner in which the 
drive speed responds to the external control: 


1. Output or motor shaft speed is varied by a 
changeable pump displacement which directs 
a variable flow rate of liquid under pressure 
to and through a constant displacement mo- 
tor. The hydraulic motor shaft speed is de- 
pendent almost directly on the volume rate 
of flow passing through the motor, Fig. 1 


2. Output speed is varied by a changeable hy- 
draulic motor displacement. The motor is 
supplied with a substantially constant flow 
rate of liquid under pressure from a constant 
displacement pump, Fig. 2 


3. Output speed is varied by changeable dis- 
placements of both pump and motor, Fig. 4. 


It is implied in all the illustrations of hydraulic 
speed transmissions under discussion that the input 
power to the transmission (i.e. at the pump shaft) 
is supplied at a substantially constant speed, as for 
example from a single-speed induction motor. 


Clarified by Mechanical Analogy 


Each of the three foregoing circuit types has dis- 
tinct characteristics with respect to capacity to 
transmit power over the variable speed range, the 
available range over which output speeds may be 
varied, and the response of the output speed to thé 
control position. These characteristics are shown 
graphically in Figs. 1, 2 and 4. Also the kine- 
matical equivalents are shown in the forms of sche- 
matic mechanical friction drive combinations. 

Relative capacity of each circuit to transmit 
power at various speeds may be perceived by study- 
ing the friction drive combinations in each case. 
If it is assumed that the contact pressure between 
the friction rolls is limited to some maximum value, 
we note that in Fig. 1 the output power capacity 
in a given size unit varies directly as the output 
speed since the maximum output torque is restricted 
to a constant value dependent upon the size of the 
follower roll and the pressure of contact. Similarly 
in the hydraulic transmission shown in Fig. 1 the 
maximum output torque capacity is limited to a 
constant value dependent upon the displacement of 
the hydraulic motor and upon the maximum per- 
missible liquid pressure in the circuit. 

In Fig. 2 it may be noted that the output torque 
capacity under given roll contact pressure is in in- 





verse ratio to the output speed. This means that 
the arrangement has the capacity to transmit a 
constant amount of horsepower at any speed within 
its range of speed control. The same property of 
constant power is had by the hydraulic circuit. 
Fig. 4 shows a combination of the types in Figs. 
1 and 2. The power-carrying capacity of this ar- 
rangement is constant for a given setting of the 
pump control, and proportional to the displacement. 
Circuit shown in Fig. 1 is most commonly used, 


nl OF 


DISP 


Neutral 


VARIABLE 
PUMP 


ia Max. Forward 


oe Neutral 


Fig. 2— Differing from 

Fig. 1 in that a variable 

displacement pump is 

used, mechanical analogy 

and characteristic curves 

provide a comparison of 
the two systems 
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In place of the variable displacement pump the 
smaller size transmissions often employ a constant 
displacement pump with a flow control valve in 
series, for reasons of lower cost and simplicity. 

Circuit in Fig. 2 is often used in applications 
where a reduction in speed requires a proportion- 
ately increased torque. The practical speed range 
is usually restricted to 2:1 or 3:1, and obviously 
it cannot be used for variation of speeds through 
zero or for reversal. 

Circuit in Fig. 4 is the general form, not in sea 
tensive use, but shown here for its value to analysis 
since it combines in one arrangement the properties 
of the other two circuits. 

It is interesting to note that the “slip” or loss in 
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speed occasioned by leakage in a hydraulic system 
is well illustrated, in the friction drive equivalent, 
by the slip of the rollers at their contacts. The 
speed variation for the mechanical arrangement 
shown in Fig. 4 may be represented by: 


7 Nr De Cy = wt We Da Ce — B 25.60 (1) 

Follower roll Driver roll Total roller 

surface speed surface speed slip 

where 

N = shaft speed in revolutions per unit of 
time 

D = maximum diameter of drive roller 

C = fraction of full drive roll diameter at 
point of operation. Maximum control 
positions represented by +1 or —1 

S = total speed of slip at roller contacts 

f = follower 

d = driver. 


By transposing Equation 1 becomes: 





Di Cu [ = 

a ™ Da Ca aoNT| Nia, eee cece cccccs (2) 
where the factor in brackets might be called the 
“speed” efficiency of the drive. The diagram at 
the right of Fig. 3 illustrates this function. 


In the hydraulic transmission the same sort of 
relationship holds. If we consider the working 
liquid to be incompressible, continuity of flow pre- 
scribes: 


Nu DmCmn = Np Dp Cp — Qu..... .... (3) 
Motor dis- Pump dis- Total vol- 
placement placement ume rate 

rate rate of leakage 


N = shaft speed in revolutions per unit 
time 

D = maximum volumetric displacement 
per shaft revolution 

C = displacement control setting as frac- 
tion of full displacement. (Full dis- 


ment = 1) 

Q. = volume rate of total leakage from 
system 

p = pump 

m = motor. 
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By transposition (3) becomes, 


Dp Cp [ 1- -] N 
ss Dp ee YW, Se pee 
where the factor in brackets may be called the volu- 
metric efficiency of the transmission in terms of 
the pump displacement rate. Equation 4 is also rep- 
resented by the diagram beneath Fig. 4. 

It may now be seen that circuit 1 and 2 are only 
special cases, or simplifications, of 3, since in each 
the constant displacement element prescribes the 
constant value of unity for its control factor. In 
circuit 1 Equation 4 applies if C,, — 1. In circuit 
2 the equation holds if C, is considered as being 
equal to unity. 

Examination of Equation 4 shows that if the 
volumetric efficiency is 100 per cent—that is, there 
is no leakage—the ratio of output to input speeds is 
determined by the factor D,C,/D,,C». By selection 
of the fixed ratio D,/D,, it is possible to introduce a 
basic reduction ratio into the transmission which 
will be the ratio of the maximum output speed to 
the constant input shaft speed. For example, a 10 
cubic inch per revolution pump operating at 1200 
revolutions per minute would drive a 20 cubic inch 
per revolution motor at a maximum speed of 600 
revolutions per minute. The variable factor 
C,,/C,, is then the control function which varies the 
output shaft speed from zero to its maximum in 
either direction. 

For optimum design it is best to maintain the 
factor D,/D,, = 1, that is to say, pump and motor 
should be of equal size. This is for the reason that 
with unequal size units operating together, either 
the pump or the motor must operate at less than 
its rated maximum speed. Examination of the 
volumetric efficiency factor (considering leakage 
dependent only on the unit sizes and pressure, since 
it is substantially unaffected by speed of either 
pump or motor) shows that it is highest when the 
pump and motor are smallest and operating at their 
highest possible speeds. 

Leakage in practically all forms of hydraulic 
apparatus is almost directly proportional to the 





Nu= 


Fig. 3—Hydraulic drive and 
feeds on Rockford planer assure 
smooth, positive control from 
constant speed electric motor 
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N 


CONSTANT SPEED 


Py 





liquid pressure. This is because clearances are 
small and the viscosity of ordinary working fluids 
at operating temperatures is such that leakage is 
in laminar flow for all except extraordinarily large 
clearances. As a consequence, leakage is dependent 
only upon the load resistance, since the load pre- 
scribes the liquid pressure. At rated maximum 
loads hydraulic transmissions consisting of a pump 
and motor of equal size and operating at maximum 
speed will usually show volumetric efficiencies in 
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Fig. 4—Combination of 
circuits shown in Figs. 1 
and 2. With similar hy- 
draulic equipment, a wider 
range of adjustment is 
possible 


the range .90 to .95. Expressed differently, a well 


designed transmission will leak from 5 to 10 per 


cent of its full pump displacement rate under its 
maximum rated pressure: For more accurate pre- 
diction of the volumetric efficiency of a transmis- 
sion and the consequent effect of operating pressure 
on the output speed, it is best to find the leakage 
rate of each element in the circuit at the operating 
pressure. Summation of the individual leakages at 
a given pressure yields Q: which may be substituted 
in Equation 4 to find the operating output speed at 
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that pressure. Most commercial pump and hydraulic 
motor catalog data will include leakage or yoly. 
metric efficiency figures. For other sources of leak. 
age, such as in control valves and pistons, the vis. 
cous flow formula may be applied: 


__ .0378(p,—p.) Cw 


Qu Di 
where 
Q:. = leakage flow rate in cubic 
inches per minute 
(p,— p.) = difference in pressures at ends 


of clearance in pounds per 
square inch 


C = clearance in thousandths of an 
inch 

w = clearance width in inches 

1 = clearance length in inches 

D = oil kinematic viscosity in centi- 


stokes 
Viscosity data for various oil temperatures is 


obtainable from oil manufacturers. Common trans- 
mission oils lie in the range SAE 10 to SAE 20. 
Operating temperatures are usually in the neigh- 
borhood of 150 degrees Fahr., at which temperature 
the kinematic viscosity of SAE 10 is approximately 
15 centistokes; for SAE 20 it is 20 centistokes. 


Maximum speed ratings for almost all types of 
positive displacement pumps and motors may be 
taken to follow the general rule: 





K 
RPM mar. — eg a gy gp Rapa BE se ae ak Sas eae (5) 

YD 
where D = displacement per revolution in cubic 
inches, and K — design constant which has values 


close to 2000 for most transmission type hydraulic 
pump and motor units. 

The relationship, Equation 5 is rational inasmuch 
as it maintains at a constant value the dynamic 
stresses due to rotation for all sizes of a given 
design of unit. The rule also maintains a constant 
velocity of fluid flow through a size series of a given 
type of unit. The value of K will be found by exam- 
ination of manufacturers’ speed ratings to vary 
over a wide range. This variation is due in some 
instances to a desire to standardize on ordinary 
alternating current induction motor speeds for 
pump drives. One size of a given design of unit 
will generally be found to be rated at a value of X 
at least 2000 or larger. Unless there are special 
circumstances governing the design of the other 
sizes, they may logically be operated at speeds de- 
termined by this same value of K. However, it is 
best to consult the manufacturer in all cases before 
departing from published speed ratings. 


Capacity of a transmission to transmit power 
involves the torque ratings, as well as the speed 
ratings, of the pump and motor in a circuit since 
power is proportional to the product of torque and 
speed. Torque capacity depends in turn upon the 
maximum pressure which the circuit components 
will withstand. From examination of Fig. 5, which 
represents the most simple type of rotary shaft 
pump, the theoretical relationship is derived: 
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where 7 -= shaft torque in inch pounds, D == pump 
or motor displacement per revolution in cubic 
inches, and Ap = difference in the pressures at the 
inlet and outlet of the unit in lbs./sq. in. 

Due to internal mechanical and fluid friction 
losses, the actual shaft torques will depart some- 
what from the theoretical value given by Equation 
6. The actual values may be obtained by the ex- 
pressions: 





Dp A Pp 1 
T.= o. - ag ETON REE RR eae sae Re (7) 
Dm A Pm 
a= ~ T x CCE Le Ce ee ee eT (8) 
where y,; = torque efficiency. 


The factor y; for pumps and motors depends upon 
both load (or pressure) and speed. Fluid friction 
rises with increase of speed. Also no-load losses 
due to packing friction, etc., play an increasingly 
important part under low operating loads. It is 
practically impossible to define %, accurately for 
all conditions of operation. However, it will be 
found that over a large part of the operating range 
near rated maximum pressure and rated maximum 
speeds the torque efficiencies of pumps and mo- 
tors will be close to .95. This value may be used in 
a first approximation design and checked later with 
the actual characteristic data of the selected units. 
The difference between this assumed and actual 
values usually will not affect a design materially. 


Piping Introduces Losses 


It will be noted that the maximum pressure, 
Pnax,, imposed upon the circuit will occur at the dis- 
charge of the pump, since there is a continual fall 
of pressure as the liquid flows through the piping, 
motor, and back to the intake of the pump. The 
value of Ap,, in Equation 7, which is the pressure 
drop across the terminals of the pump, may be 
taken equal to the maximum rated pressure of the 
System since the pump intake pressure is nearly at- 
mospheric. If supercharging pressure is required at 
the pump intake this should be subtracted, from 
Pox Dut its omission is not serious since supercharg- 
ing pressures are usually less than 5 per cent of the 
maximum system pressure. The value of Ap,, in 
Equation 8 will always be equal to the pressure 
drop across the pump less the total pressure drop 
in the connecting piping circuit. This is 


A pet. 
3 pu =A pp (1— =P) COC SCC OSCE COS OCLC oO CES (9) 
Where Apo, = pressure drop along all piping, in 
lbs. /sq. in. 


Maximum system pressures vary from 500 to 3000 
lbs./sq. in. Most common pressures are near 1000 
lbs./sq. in. The value of APc, May be controlled 
by Providing sufficiently large connecting lines, 
avoiding sharp corners, sudden changes of pipe sec- 



















































tion, etc. By using in reasonable lengths, the pipe 
sizes recommended by the manufacturers of the cir- 
cuit components the value of 1 — Apg,/Ap, may 
generally be kept above .95. An empirical rule for 
determining proper pipe sizes in ordinary size trans- 
mission circuits is to restrict the velocity of flow to 
20 feet per second. A better method is to check 
the actual pressure drop through all the connecting 
circuit by pipe friction formulas and select such a 
pipe diameter as will restrict this quantity to ap- 
proximately .95 which may, for convenience, be 
considered the efficiency of the connecting circuit. 


As a concrete illustration of the use of the de- 
sign considerations stated in the foregoing it may 
be of value to set down a definite example of a 
transmission design to satisfy typical conditions. 


Considering the drive of a conveyor which is to 
operate against a substantially constant torque load 


— PISTON AREA A 


a, oan 


Fig. 5—Diagrammatic sketch illustrates principle of 
rotary displacement pump and facilitates derivation of 
torque relationship 


in a speed range from 0 to such a maximum speed 
that the maximum input power is 10 horsepower, 
we note the following: 

1. Circuit 1 is adaptable since the maximum 
torque load at all speeds is essentially con- 
stant 

2. Under the assumption that the same size 
pump and motor are to be used and since the 
overall efficiency of the transmission is the 
product of the component efficiencies, the 
overall efficiency at maximum load may be 
conservatively estimated as 


Yoverall = Yrtp eG RO ON ch acinaeinds eec (10) 
= SX SX SB X90=—.77 
3. Gearing will probably be necessary between 
the transmission output shaft and the con- 
veyor shaft, with efficiency of perhaps .95 


4. The driving electric motor will therefore 


need to be 
10 
HP motor = 7X95. ssia.7 re ee a ee ee (11) 
for which a 15-horsepower motor will be suit- 
able 


. By the combined use of Equations 5 and 8 
we may obtain the minimum required dis- 
placement of the equally sized pump and hy- 
draulic motor, under the assumption that 


(Concluded on Page 116) 
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provided simply by the labels themselves. Lugs on 
the driving drum, as shown in the illustration at the 
left together with a similar chain driven drum, index 
the labels for coding operations and assure that a full 
label is properly affixed to the package being marked. 

Coding device consists of two simple solenoid-op- 
erated mechanisms as shown. This machine, designed 
by the Oliver Machinery Co., is equipped to stamp the 
day of week and code numbers in one of three man- 
ners: Consecutive, duplicate and repeat. 


Prove: chain-like feed on this roll type labeler is 





— of steel tape on this instru- 
ment, below, developed by the Heller 
Magnograph Corp., records simultaneously 
from a number of different sources so that de- 
sired phenomena may be synchronously recorded, co-ordinated and analyzed. Any data 
capable of being transformed into electrical impulses can be transcribed on this instrument. 
Stress, strain or vibration in aircraft as well as readings of any of the control instruments 
are typical. 

Eight separate channels can be recorded on one tape, simultaneously, consecutively or 
in any combination. The tone head acts both as a recorder and a playback. Also when tape 
is desired for reuse, the same head is employed as an eraser. The head consists of eight 
sets of coils and 
cores spaced trans- 
versely so that no 
cross interference be- 
tween channels is ex- 
perienced. Varia 
tions in impulses to 
the coils cause COI 
responding degrees , 
of magnetization in | 
the proper tape 
channel. 














isual signals aid in the operation of many ma- 

chines to increase their production and ease of 
control. Recognizing this, the designers of the elec- 
tric typewriter at the right have utilized a red and 
green lamp unit that not only signals at the end 
of a line like the conventional bell but also gives 
a warning when the end of a sheet of paper is 
teached. Thus a typist is able to give more at- 
tention to the transcribing at hand. 

Signal for end-of-paper is simply composed of 
a narrow groove on right side of platen and a nar- 
tow linger controlling a switch. After the end of 
the paper passes, the finger enters the groove and 
Closes the Signal circuit. 
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renee protection is ob- 
tained in the _ two- 
speed, compact drive illus- 
trated in the photograph and 
drawing at left. Designed 
by Goodman Manufacturing 
Co., the power transmission 
drives either direct or 
through a planetary for its 
speed change. When driv- 
ing through the latter a 
brake band can be adjusted 
to slip at the desired over- 
load. 

Operation is as follows: 
Worm gear is attached to 
the sun gear of the planetary 
which has a set of clutch 
jaws. One of the internal 
gears is keyed to the inside 
of the brake drum while the 
other has another set ol 
jaws. When the sun gear 
jaws are engaged, there is 
a positive direct drive. 
When, however, the sliding 
jaws engage the internal 
gear, the planetary is in op- 
eration. If the brake band 
is tightened, one of the in- 
ternal gears is_ stationary 
while the other is rotated 
slowly by the differential 
diameters of the planet pin- 
ions. 
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olume differential of the type 

that reminds one of the tradj. 
tional mercury thermometer is yi. 
ized in the 40-contact mercury switch 
at left. In this way a few thov. 
sandths of an inch displacement of 
a bellows results in a two-inch move. 
ment of the column of mercury, short- 
ing all the contacts. Designed by 
the Westinghouse Research Labora. 
tories the switch is for use where 
only small amounts of power are 
available for operation. Hysteresis 
resulting from frictional and mag- 
netic forces is necessarily small, as 
is the inertia of moving parts. 


Power capacity is limited by the 
current interrupting ability of the 
contacts. The design _ illustrated 
easily can handle six kilowatts. With 
an initiating force of .05 watt to op- 
erate the bellows, a power ampli- 
fication of 120,000 is effected. 





V ibration control is : 


usually an importan! 
consideration in the de- 
sign of a machine. In the 


as Twin Coach bus at left the | 
Na engine, mounted at right , 
% angles to the drive shall, 


4 is cushioned on eight rub- 


om ™. ber mountings of the | 


shear type. Three-point | 
cushioning is _ provided | 
with four-point stability. 
Vertical snubbing features 
of these Lord mountings 
protect the engine from 
road shock by using metal 
snubbing washers on the 
top and boitom of each 
mounting. The resulting 
movement is a slight de- 
flection of a center pin in 
the mounting which is sul- 
ficient to bring the correct 
area of rubber into con 
tact with the metal wash- 
er. Motion due to road 
shock is only a few thou- 
sandths of an inch. 
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DVANTAGES accruing from the use of alumi- 

num bronze in machine applications were 

known prior to 1910. However, these bene- 
fits were not fully realized due to production diffi- 
culties which resulted in wide variations in machin- 
ing, casting and service properties. These difficul- 
ties have been overcome and, under present condi- 
tions, aluminum bronze alloys are rapidly assum- 
ing their rightful place among materials available 
to the designer of machines. 

There is no single outstanding property of alumi- 
num bronze which serves as a yardstick for its ap- 
plication. Certain basic characteristics common tc 
the series of alloys, however, might be classified as 
follows: 


1. Uniformly good physical properties. These 
can be varied with the alloy composition 
and heat treatment, but all resulting alloys 
will have tensile strengths in excess of 60,- 
000 pounds per square inch and yield 
strengths in excess of 20,000 

2. Controllable hardness range. The hardness 
is not a fixed quantity, but can be controlled 
within close limits through its range by 
varying the alloy composition and by heat 
ireatment 

3. Good corrosion resistance 

4. Retention of physical properties at high 
temperatures. In those instances where it 
Is necessary or desirable to use bronze at 
temperatures up to 1000 degrees Fahr., 
aluminum bronze is a practical material 

5. High impact strength and high endurance 
limits. Izod values for aluminum bronze 
are higher than for any other bronze alloy 
of over 60,000 pounds per square inch, ten- 
sile strength. 
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Fig. 1— Radial drill utilizes 
aluminum bronze for highly 
stressed gear bearings and nuts 


Design Need 


By J. D. Zaiser 


Asst. General Manager 
Ampco Metal, Inc. 


In addition to these points it might be well to 
note that, with few exceptions, aluminum bronzes 
can be heat treated for the improvement of specific 
properties, can be forged, rolled, extruded, and spun 

Included in the category of bearing applications 
are not only bushings but also slides, gibs, thrust 
bearings, and similar types of parts. This is a large 
field of service for aluminum bronze, but one in 
which the alloy cannot be indiscriminately applied. 
Aluminum bronzes, since they contain no lead, are 
not possessed of so-called “:elf-lubricating proper- 
ties’ which will enable them to serve under condi- 
tions of little or no lubrication. Actually the only 
bronzes which are truly self-lubricating are those 
which are oil or graphite impregnated, but leaded 
bronzes are also widely used for poorly lubricated 
service with comparative satisfaction. Aluminum 
bronzes as a class are hard enough and strong 


a ——— 


ONSTITUTING the third of MACHINE 

DESIGN’S series on engineering materials, 

this article deals with physical properties and 

machine applications of aluminum bronze. Its 

use as a bearing material, for gears, in corrosive 

service, etc., receives detailed treatment in- 
valuable to the designer 
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Tensile Strength Yield Strength Elongation 

No. (1000 1b./sq.in.) (1000 Ib./sq. in.) % in 2 in. 
2. 70-77 25-32 30-40 
=. 80-90 40-50 22-30 
3. 80-100 40-50 12-15 
4, 75-85 35-42 12-18 
5. 90-105 43-50 8-12 
6. 70-80 42 min. 1-4 


enough to seize and damage the shaft or mating 
steel part in the event of oil failure. 

One point that should be borne in mind is that 
proper bearing installation for aluminum bronze 
will go far toward insuring trouble-free service. 
The part should be accorded a good finish on the 
working surface because aluminum bronze will not 
“wear in’ as freely and rapidly as softer materials. 
Once the initial “running in” period has passed, no 
trouble need be anticipated. 

Aluminum bronzes containing over 10 per cent 
aluminum conform in structure with the usually 
accepted theory of a good bearing material; name- 
ly, hard particles supported in a softer matrix. In 
addition, certain of these alloys contain an effective 
concentration of a supplementary structure which 
consists of very small particles of an intermetallic 
compound, finely divided. As nearly as can be de- 
termined, these particles provide an added measure 














Fig. 2—Typical ma- 
chine parts of alumi- 
num bronze _ include 
clutch disks, 3. shifter 
forks, gears, bearings 
and slides 


TABLE I 





Physical Properties of Aluminum Bronze 


Brinell Composition 

(3000 ke.) (per cent) Application 
115-126 Al 9-9.5 As cast, low-iron type. Good 
Fe 1.25 max. corrosion resistance. Also 
Cu balance recommended for installa- 
tions subject to shock or im- 
pact; low brinell prevents 

use for heavy loads. 

143-156 Same as No. 1 Heat treated alpha alloy for 
bearing and gear service, At 
sacrifice of some of the ex- 
tremely good elongation of 
alloy No. 1, other properties 
are improved. 

163-179 Al 9.5-10 Heat treated alpha-eutectoid 

Fe 1.25 max, alloy; particularly suited to 
Cu balance heavy loading and _ high 
stress. 

146-166 Al 10-12 As cast, high-iron type with 

Fe 2.5-4 good corrosion resistance. Al- 

Cu balance so recommended for mechan- 
ical installation under heavy 
unit loading, or subject to 
shock. Endurance limit, 35,- 
000 1b./sq. in. 

180-200 Same as No. 4 Heat treated variation of al- 
loy No. 4. High brinell hard- 
ness coupled with good 
elongation and high strength. 
Widely used in machine tool 
and aircraft industries. Has 
good resistance to wear and 
abrasion. 

285-311 Al 13 As cast high-iron, high alu- 

Fe 4.5 minum bronze; used primar- 
Cu balance ily to replace hardened steel 


for forming and drawing 
dies, wear strips, guide bush- 
ings. 


of resistance to wear with increased life. 

Versatility of aluminum bronzes in bearing serv- 
ices is iilustrated by the fact that press bearings 
of a soft aluminum bronze (126 brinell hardness 
number) have successfully replaced babbitt and 
afforded greatly increased life; while at the other 
end of the scale, two builders of precision boring 
machinery use a hard aluminum bronze (300 brinell 
hardness number) in place of the hardened steel 
previously used, for boring-bar guide bushings—an 
installation where long-lived accuracy and freedom 
from wear is essential. 


While it may be largely true that aluminum 
bronze is best suited for comparatively slow speed 
applications, it has been used with entire satisfac- 
tion for spindle bearings on precision surface grind- 
ers where surface speeds run as high as 1200 feet 
per minute with bearing clearance of only .001- 
inch on a 3-inch diameter. This is a specific in- 



















Fig. 3—Boom hoist worm gear used in earth moving 
machinery is representative of the heavy duty service 
to which this material is applicable 


stance of the value of proper bearing preparation, 
for had these bearings not been carefully finished 
before installation, seizure would have resulted. 
High compressive strength of aluminum bronze 
and its high impact strength particularly suit it for 
heavy duty service. In the steel industry, for ex- 
ample, aluminum bronze (brinell 160-180) is widely 
used for the universal joint bearing segments be- 
tween rolls and mill drive. Here, under conditions 
of terrific pounding and the heavy loading that 
necessarily accompany the reduction of steel blooms 
into sheet, aluminum bronze performs satisfac- 
torily. Thrust washers or pads on top of the upper 
roll bearing of the steel mill, against which the roll 
screw bears, are aluminum bronze, as are the screw- 
down nuts which control roll spacing adjustment 
and which must absorb the pressures that accom- 
pany the reduction of steel blooms, billets or sheet. 


Earthmoving and construction equipment ma- 
chinery manufacturers also find that aluminum 
bronze (brinell 160-180) assures trouble-free opera- 
tion for track roller bushings, turntable roller bush- 
Ings and, in the case of dredges, cutter head bush- 
ings. In both this and steel mill service a factor 
Which may well cause premature failure is the pres- 
ence of abrasive particles of sand, dirt or mill scale. 
It has been found that due to the hardness of alumi- 
num bronzes these particles will not imbed them- 
Selves and score mating parts but are rejected and 
carried off with waste lubricant. 

In addition to heavy machinery application, 
aluminum bronze has been widely adopted by ma- 
chine tool and engine builders for certain parts such 
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as bushings, cams, cam rollers, slides, shifter forks, 
feed fingers, and chucking shoes, where softer 
bronzes have been found to fail either through wear, 
deformation or plastic flow under high unit load- 
ings. Radial drill, Fig. 1, is outstanding for its sev- 
eral bearing applications of aluminum bronze. 

Certain unfavorable factors relating to coeffi- 
cient of friction, machinability and, in some cases, 
higher costs militate against the wider use of alumi- 
num bronze for bearing service. However, since 
these same factors have effect on other applications, 
they will be discussed later in this article. 


Has Low Friction Coefficient 


It is generally conceded that, due to the lower 
frictional coefficient of nickel bronze, it is the more 
suitable material for worm gears operating at ex- 
tremely high speeds coupled with light to moderate- 
ly heavy loading. Aluminum bronze under such con- 
ditions, unless carefully selected, may have a tend- 
ency to overheat and run at temperatures in excess 
of the allowable maximum. 

Applications in such machine parts as are il- 
lustrated in Fig. 2, wherein aluminum bronzes have 
proved outstandingly satisfactory, are those in 
which loading is extremely heavy, the installation 
is subject to impact loading, operation is intermit- 
tent, or a combination of all these. As in many 
other types of mechanical service, however, there 
are many borderline cases where service life dif- 
ference is not a matter of days versus months, and 
where nickel bronzes, tin bronzes, manganese 
bronze, and aluminum bronzes will all serve long 
enough to pass the minimum requirements of suc- 
cessful performance. In such instances it is up to 
the engineer to decide whether the higher yield 
strength, impact value, hardness, and longer life of 
aluminum bronze parts such as the worm gear, Fig. 
3, is of enough value to him and to his machine to 
justify a price which may be a few cents per pound 
higher than other bronze alloys. 


Widest users of aluminum bronzes for gears are 
heavy machinery builders and machine tool manu- 
facturers; the former because they require highest 
possible physical properties in tension, shear and 
compression, the latter because of the material’s 
wear resistance and good proportional limit. 


Alloys Resist Corrosion 


The alloys have one outstanding physical at- 
tribute which probably accounts, more than any 
other, for their excellent general corrosion resist- 
ance—the almost immediate formation of a film of 
aluminum oxide on the alloy’s surface, whether cast 
or machined. That film, which although thin is 
closely adherent, has high resistance to attack by 
the majority of acids and some alkalis, although it 
is not equally effective with all corrosive media. 
Further, the film is self-healing; that is, when re- 

(Continued on Page 118) 
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mong the advantages of welding main 

frames and mechanical parts of a ma- 
chine are lightness in weight, fewer parts, 
relatively homogeneous joints, and various 
kinds of metals combined into a single part. 
The P & H excavator illustrated is an excel- 
lent example of the extent to which welding 
can be applied in machine construction to 
achieve these advantages and is especially 
interesting because of the current interest in 
track-laying vehicles and heavy defense 
equipment. 


Designing for Welding Improvq 


of Heavy Duty Min 


This close-up, left, of 
the upper section of the 
boom shows its type of 
construction. The lat- 
eral tubing members 
are welded to the toe 
of the chord angles. 
Diagonal diaphragm 
members are also steel 
tubing and are fitted 
into the inside corners 
of the chord members. 


A WRN VLA 


Revolving base plate, at right, is 
completely arc welded with the main 
bed plate, side stands, cross sep- 
arators, and boom foot sockets form- 
ing one integral unit. This type of 
construction avoids entirely the use 
of bolts to hold parts together. All 
machining operations are performed 
with one setting of the frame in the 
machining fixtures. 
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Lower structure of welded car- 
body, at right, with track, gear and 
roller track in place. Frame is unit 
welded with track frames bolted to 
the main frame. 


over conventional booms. 


Bottom view, at right, of car- 
body shows the manner in 
which the loads are carried be- 
tween the axles. Bearings are 
cast steel and securely welded 
in place before machining. The 
frame is composed of simple 
elements whereby the main 
vertical load over the roller 
track is carried on a barrel 
section which rests on box- 
type axles projecting from one 
crawlet frame to the other. 
Center gudgeon is carried in a 
central barrel-shaped section 
which is held in place by H- 
beams welded to the inside cy]l- 
inder and also connected to the 
large cylindrical section. 


Design departs 





Lightweight welded boom increases the live load capacity of this ma- 
chine, left, by one-half cubic yard. Boom is sectional and designed for 
lengthening to suit conditions or dismantling for portability. 
bers are low-alloy, high-tensile stee! angles and the lateral members are 
alloy steel tubing, a design which effects a 40 per cent saving in weight 


Chord mem- 

























radically from previous practice on 
frames of this character which are 
cast steel. Details of construction 
and method of carrying load are 
shown in the illustration of the un- 
derside view of carbody. 


Crawler frame, below, is designed 
for bolting to the main frame. Main 
section is box construction of chan- 
nels turned toe-to-toe. Weight re- 
duction is about 40 per cent over 
cast steel frames. 
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Part IV—Reproduction Equipment 
























By H. T. Pentecost 


print is, however, the ultimate end toward which 
the making of drawings is directed. Bottlenecks in 
this department are no more to be condoned than 
in a production line. To meet today’s unprecedented 
work schedules, reproduction equipment fortunate- 
ly is available which for speed, quality and econo- 
my, establishes a new high. 

One machinery manufacturing company still 
makes blueprints by exposing, in a glass frame, 
the superimposed drawing and paper to either sun 
or incandescent light, whichever is brighter. De- 
veloping and washing in improvised tanks and dry- 
ing the resulting print by draping it tastefully over 
r a steam radiator completes the process. It is a far 
eee 0 ae ae call from such methods as these to the modern unit 

| machine which prints, develops, fixes, washes and 
dries, producing flat, wrinkle-free reproductions at 
speeds up to and including 27 linear feet minute. 

Two such machines are shown in Figs. 1 and 2. 
Slight differences, as in indicated 
maximum speed, exist among the 
several available machines of this 
type. However, reproduction 
speed depends to a large extent 
on the quality of the drawing or 
tracing—the opacity and sharp- 
ness of lines and transparency of 
the paper as well as the “speed” 
of the sensitized paper itself. 

In one outstanding point, the 
design of the two machines il- 
RINT-MAKING machines, to which this article iustrated differ. This is in the slid- 



















Fig. 1—Unit reproduction machine has attachments for 
white prints as well as van dykes. Drum for exposure 
rotates with the paper 











is devoted, are the means by which the engi- ing or nonsliding contact of the 
neering department maintains contact with papers during exposure and dry- 
manufacturing. Equipment to expedite the pro- ing. Both systems have advantages 
duction and handling of engineering department in ironing out wrinkles and paper 
drawings formed the substance of the three previ- irregularities on one hand and 







ous articles on this subject. The reproduction or eliminating static electricity and 
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possible smudging on the other. 

Machine illustrated in Fig. 1 is equipped with an 
attachment for making contact, direct process 
prints. Also, for use in reproducing van dykes, a 
hypo bath is incorporated in addition to the blue- 
print potash bath. Either bath may be instantly 
selected by means of a convenient operating lever, 
as shown diagrammatically in Fig. 3. 

Regardless of instructions and precautions per- 
taining to the use of prints in the shop, the design 
engineer cannot be sure that sooner or later some- 


—_ case of assembly or subassembly drawings, there is 

(A a strong suspicion that this also happens occasional- 

ly even in the making of detail drawings. 

That difficulties will arise out of such misuse of 
prints is, of course, inevitable. However, it would 
be unwise for the design engineer to take official 
cognizance of the fact that scaling of dimensions 
was being done. Recognizing the evil as being pres- 
ent in some cases, the fact that, in the design of 
modern printing machines, careful attention has 
been given the avoidance of stretching, wrinkling, 
or otherwise distorting the print, minimizes errors 


= 


: from this source. 

an 

“ Can also Reproduce Tracings 

te- Attention should be given the broader scope of 

0- these machines in being able to make prints from 
which additional blueprints may be made. These 

ill prints are made on waterproof, transparent, sensi- 

1e, tized tracing cloth. Not only is the retracing of 

un pencil drawings thereby eliminated but the process 

)e- also permits original drawings to be filed in fire- 

'y- proof vaults, and reproducible prints to be supplied 

er to separate departments or branch plants. 

ar Machines discussed to this point which incorpo- 

nit rate in one unit light exposure, developing and 

nd drying find their most suitable application in large 

at 

te. 

2. 


Fig. 2—Printing machine is capable of exposure, de- 
veloping and drying at speeds up to 27 feet per minute 
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one will not scale dimensions from a print. In the 


engineering departments where the volume of print- 
ing is high. Ideally, they should be used where it is 
possible to run an entire roll of paper, thus elim- 
inating the necessity of frequent “rethreading.” 


In many smaller engineering departments such 
machines are not justified. Here, machines of the 
type illustrated in Fig. 4 provide a satisfactory so- 
lution to the printing problem. Exposure to light 
is their sole function. Separate facilities must be 
available for developing and drying. Prints can be 
exposed from a roll of paper as in the unit machine 
or they can be made singly. Whereas speed and effi- 
ciency of the overall printing job have been neces- 
sarily sacrificed to some extent, quality is unim- 
paired. Low cost, attractive appearance and the 
attention given the minimizing of operating noise 


Fig. 3—Process diagram of machine illustrated in Fig. 1 
shows method of changing from hypo to potash bath 


are compensating features of these modern ma: 
chines. 

Finding their most extensive application in the 
category which may be termed special printing 
operations are machines which utilize a vacuum to 
hold tracing and sensitized paper in intimate con- 
tact. When prints are desired from unusually fine- 
lined tracings, or where tracings are aged, creased 
and brittle to the point where they are endangered 
by even the mild stress imposed by their passage 
through any of the previously discussed machines, 
these vacuum printers are invaluable. Exposure is 
accomplished by mounting the carbon-arc light 


sources in a carriage supported on rails. The light 


source is traversed across the vacuum frame, pro- 
viding a progressive light exposure of the paper. 


Whereas no additional equipment other than that 


already discussed is essential to the reproduction 
of so-called white prints (dark lines on a white 







































Fig. 4—Printing machine for exposure to light only. 
Careful attention has been given noise reduction, 
enabling machine to be installed directly in department 


background), the increasing adoption of this process 
in many engineering organizations makes advisable 
a brief summary of its features. White prints are 
direct contact reproduction, made without use of 
negatives and requiring neither washing nor dry- 
ing. Hence no shrinkage is experienced with the 
result that the sensitized paper is supplied in cut 
sheets in sizes corresponding to standard drawings 
in use in the department. Since the background is 
white, notes and alterations can be easily made 
without recourse to special writing media. 


When, for purposes of record or for any other 
reason, permanent reproductions are desired, photo- 
copying machines similar to that illustrated in Fig. 
5 possess a valuable utility. In addition to full size 
reproduction, enlargements up to twice original 
size or reductions to half size are possible. 

If greater reductions than half size are required, 
these also are possible by means of simple machine 
adjustments. Instead of placing the original on 
the copy board, it is mounted on an easel or wall 
board in such a manner that its distance from the 
lens may be materially increased. 

A ground glass focusing screen is built into the 

















machine so that it can be swung down into position 
for use. This glass shows the exact image of the 
copy to be photographed and hence can be easily 
checked for legibility. 

Focusing dials are geared by means of a rack 
and pinion to the slidable camera carriage and 
copy board. Thus exact duplication of enlarge. 
ment or reduction can be made by merely ascertain- 
ing that the dial readings, in each case, are identi- 
cal. 

Since this process is fundamentally photographic, 
the original drawing need not be on translucent 
paper or cloth. From an original, negative prints 
(white lines on black background) are made. From 
these, by the simple expedient of reprocessing, 
positive prints (black lines on a white background) 
are made. 

Illustrated machine, the so-called duplex, pro- 
duces copies on both sides of specially sensitized 
paper. For ordinary copying work, a commercial 
machine is available which, lacking the revolving 
magazine, copies on only one side. As shown in 
Fig. 5, a washing and drying attachment may be 
supplied with the photocopier, facilitating the mak- 
ing of reproductions. 


Light Exclusion Unnecessary 


In operation, the original drawing is placed on 
a copy board which is adjustable verticaily to ob- 
tain the desired enlargement or reduction. Expos- 
ure, printing and fixing then take place within the 
machine. Prints are either removed for washing 
and drying or, if the available attachment is used, 
these operations are performed automatically by 
the unit. Thus no dark room is required. 

MACHINE DESIGN acknowledges with apprecia- 
tion the assistance of the following companies in 
the preparation of this article: Charles Bruning 
Co.; The Haloid Co., Fig. 5; Ozalid Products Co.; 
Paragon Revolute Corp., Figs. 1 and 3; C. F. Pease 
Co., Fig. 2; The Frederick Post Co.; Wickes 
Brothers, Fig. 4. 


Fig. 5—Shown equipped 
with automatic wash- 
ing and drying at- 
attachment, photocopy- 
ing machine can make 
either enlargements or 
reductions 


















































By J. C. Jones 


{merican Bakers Machinery Co. 


Obtaining Flexibility, 
Accessibility 


with Unit Assemblies 


Fig. 1—Food machinery 

is designed to facilitate 

cleaning and to meet 
varying conditions 





IMPLE design, reliable operation, compact yet accessible parts, and at- 

tractive appearance are features that new designs should incorporate. An 

example of progress in that direction is the dough divider illustrated in Fig. 
1. All parts of the machine are so disposed that the cleanliness required for 
food handiing equipment may be maintained easily. To facilitate cleaning, the 
drive and food handling units are effectively separated. This feature has an 
additional advantage in that unit construction of assemblies allows chang- 
ing of head, replacement of units or 
other modifications without altering 
the drive unit. 


Fig. 2 — Below — Sec- 
tional view shows prin- 
ciples of operation 


Purpose of this machine is to cut 
bulk doughs into pieces of equal 
weight for further processing in the 
forming into loaves. Because the ma- 
terial is practically of uniform den- 
sity and simple handling methods are 
desirable, volumetric measurement is 
employed. To provide this measure- 
ment, a spring-regulated pressure 
piston, as shown in Fig. 2, places the 
material into scaling pockets. This 
1S accomplished by drawing and = Se Re Pressure 
separating pieces from the general i MI / regulating spring 
mass into a compression chamber iP Variable speed un 
from which the scaling pockets are 
loaded. 

In earlier dividers, the force re- 
quired to move the dough through 


Conveyor belt Scaling valve Crank 


==, 
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the machine and to load the scaling 
pockets was secured through the use 
of a counter-poised weight. This did 
insure that uniform force would be 
applied at the compression chamber 
and on the dough during the loading 
of the pockets but, with the lighter 
doughs, it became excessive. The con: 
dition was corrected with the more 
recent design by using a spring in the 
operating connections to provide regu- 
lated pressure. A simple adjustment 
for piston travel is shown in drawing, 
Fig. 4, to provide the handling of the 
required quantity of dough for each 
stroke. This regulation eliminates the 
recompression that would be harmful 
by retarding the dough in its later de- 
velopment. 

With the completion of loading, the 
scaling valve is turned from the 
horizontal to the vertical position. 
Dough pressures are maintained until 
the ports from the compression cham- 
ber have been closed by the cylindrical 
valve surface. The discharge mech- 
anism then forces the plungers into 
the scaling pockets, discharging the 
pieces to the separating belt below 
the valve. This scaling valve is car- 
ried in oilless bearings to eliminate 
the possibility of lubricants being 
dropped on the dough pieces or the 
separating belt. Because pieces of dif- 
ferent weight and size are handled, 
provisions are made for variable 
travel of the separating belt to insure 
the proper spacing and placing of the 
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Fig. 3—Drive mechanism is mounted on heavy base casting, simplity- 
ing maintenance, lubrication, alignment 


Fig. 4—Below—Detail diagram of piston chamber and scaling valve. 
Divider lubricant is supplied all parts for moving or cutting dough 


Scaling valve 


easel adjustment 





succeeding groups of loaves on the discharge belt. In the actual scaling operation, to insure the free 
Drive includes a variable speed transmission with flow of dough through the machine and for the pro- 
all operating parts mounted on a single, heavy base tection of operating parts, special divider oil is regu- 
casting, Fig. 3, insuring rigidity and alignment. larly fed from a displacement pump to hopper, mov- 
Also this simplifies assembly, maintenance and the ing parts of compression chamber, scaling pockets 
installation of lubrication lines to distribution points. and the valve. Delivery may be adjusted both with 
Possibility of lubricant contact with the food product respect to quantity and pressure. Convenient means 
being handled is thereby precluded. Standard com- of regulating is provided at the points of discharge. 
mercial parts are used for the motor connection and Pump feed is controlled by an adjustable bypass 
for power transmission. Because these parts actual- relief valve to insure adequate delivery at required 
ly form a separate assembly, it is simple to arrange pressure to all points on the line. The individual 
the machine for either constant or variable speed controls permit the regulation of flow to the actual 
operation. point of discharge. These controls, as all others, 
are immediately available to the operator of the 
Side Plates Support Head machine. 

With respect te accessibility for cleanliness, the 
Side plates are mounted direct on the base cast- design permits the swinging back of the receiving 
ing. In addition to forming the frame, they are dough hopper mounted on the head of the machine. 
designed to support properly the head assembly This affords access to the compression chamber 10 
and discharge conveyor. They are extended with a permit the removal of the blade or knife and the 
frame construction which permits complete cn- compression plunger. There is free access also to all 
closure, providing a modern design with pleasing parts coming in contact with the dough and the pas- 

appearance and lines that facilitate cleaning. sages through which it travels. 





MacHINE DesicN—July, 1%! 



































Applying Theory of Elasticity 


in Practical Design 


Part VI 


Concentrated Loads 





Fig. 48—Concentrated load applied normally to 
a semi-infinite plate. Stress along circle OD is 
constant 


Fig. 49—Left—Stress on 
a semicircle must bal- 
ance load P 





Fig. 50—Below—Photoelastic picture of concentrated 
load on a large plate. Pattern closely approximates the 
semi-infinite plate. Enlarged 4.25 diameters 








By R. E. Orton 


Chief Engineer 
Acme Steel Co., Chicago 


ANY loads are applied to the elements of a 

machine by contact between two parts. The 

contacting bodies may be in the form of 
rollers or other curved surfaces approximating a 
concentrated load or may consist of contact over a 
definite, relatively small area, producing a “partially 
distributed” load. Such loadings give rise to stress 
disturbances of a more or less local character. An 
understanding of the nature of these stresses is a 
material aid in the interpretation of photoelastic 
pictures and in the design of critically stressed parts. 
While in many cases the actual problem will not 
meet theoretical requirements, it usually will be 
possible to make an approximation sufficiently close 
for commercial work. 

Where the load is applied to other than a circular 
shape the solution is usually difficult and has not 
been offered in all cases. Typical is the column load 
illustrated in the photoelastic picture of Fig. 52. The 
problem may be greatly simplified, in the case of 
loading on a plane, by consideration of the theo- 
retical shape of a plate extending indefinitely in all 
directions from the loaded plane. Such a hypothet- 
ical shape is known as a “semi-infinite” plate. It 
may be relatively thin, giving plane stress; or it 
may be “thick” or long, giving plane strain. As 
demonstrated before, the equations to be developed 
apply to either case. 


Depends on Nature of Stress 


The applicability of the solution of the semi- 
infinite plate rests on the local nature of the stress. 
Accordingly, to insure this local nature in a piece of 
finite dimension, the load must be distributed over 
an area that is small relative to the extent of the 
loaded plane, such as may be considered to be the 
case in the column of Fig. 52 at points close to the 
load. In such a practical problem the theoretical 
solution will give a good approximation or, at least, 
will serve as an excellent guide to photoelastic solu- 
tion. 

This article discusses the solution for a concen- 

























































+ 2/2, Se = Vpe = 0 which is obviously met be. 
cause these stresses are zero for all values of 6. The 
SSE CRS Os aoe ee second condition is that when p — 0, S, must bal- 
=f fra” pi = oe ance P. At this value of p, Sp becomes infinite. Since 

the stress is distributed over an infinitely small area, 
the equation takes on the indeterminate form a x 
0. It is necessary, therefore, to solve this load bal- 
ance in some other way. This may be done by con- 
sidering a semicircular portion of radius r, centered 
about the origin, shown set out as a “free body” in 
Fig. 49. S, is given by 


Semi-intinite plate 


Depth Below Bp in Inches 


2A 
Sp=—_ cos 6, for p==P 


The vertical components of this stress, summed 
up over the boundary, must balance P 






Fig. 51—Stress along center line of semi-infinite plate ye 
from a concentrated load (S,brd@) cos 6—=—P 
—lonr 


trated load and a partially distributed uniform load 








applied to the boundary of a semi-infinite plate. Suc- P 
ceeding articles will discuss a concentrated load ap- Fig. 52 — Right — 
plied at any inclination to the end of a wedge, and Pressure ring 






concentrated loads applied to a disk or roller. fringes are invari- 
As was discussed in the column analysis of Part = eget in 
III (M. D., April), a concentrated load is only a piensa — 


: : ; ; even on relatively 
theoretical consideration because a load applied aa cnuliies: us 













over an area of zero width would necessitate a ma- shown in colemn 
terial of infinite rigidity. Therefore, the stresses in loading. Enlarged 
the immediate vicinity of the load will depend on 3.9 diameters 






the deformation occurring between the contacting 
bodies. The discussion of this deformation and of 
the load distribution resulting from this deforma- 
tion is reserved for a later article. At distances 
away from the vicinity of the load, by St. Venant’s io lead & eaenss 
principle (Part III), the load may be assumed as mated by solution 
concentrated. This is the second stress region re- for semi- infinite 
ferred to in connection with the column analysis. plate 

In Fig. 48 is illustrated a concentrated load ap- 
plied perpendicularly to the boundary of a semi- 
infinite plate. Angle 6 is measured from the direc- Column width=w—+ C (const ant Stress) 
tion of the load with positive direction as shown. 4 5 SS ar 

The stress function for this case is eR BE KS 






Fig. 53—Below— 
Column stress close 
























Substitution in Equation 66 (Part IV, M. D., May) 
shows it satisfied and therefore the stresses from 
this function are compatible. The stress system is 
obtained from Equations 63, 64 and 65 
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The first boundary condition is that when 6 = 
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Fig. 54 — Left — 
Stress directions in 
rectangular co-or- 
dinates for concen- 
trated load 





Fig. 55 — Left — 

Mohr’s circle dia- 

gram for stress dis- 

tribution shown in 
Fig. 54 





Substituting for S,, integrating between the limits, 
and solving for A 


A=— 





™b 


Substituting for A in the stress equations, gives 
finally for the stress system* 


= —2P cos @ (1053 
S,== bp eeoeveececeeeeee eee se 
ee PTET Eee (106) 


The principal directions are radial and tangential 
and the tangential stress is zero. The system is one 
of simple radial compression. As p approaches zero 
the stress becomes infinite. In order to meet the re- 
quirements of a finite value of the elastic limit, it 
may be considered that a semicircular notch of 
sufficient radius to give a stress below the elastic 
limit is cut out at the origin, and this notch loaded 
so as to balance the stress along its boundary. 


In Fig. 48 a circle of diameter g has been drawn 
with its center on the extension of P, and tangent 
to the boundary at the origin O. Since the angle 
formed by the radius vector to any point FR on the 
circle, and the line RD, subtends a diameter it is a 
right angle. Therefore, the value of the radius vec- 
tor is given by p = g cos @. Substituting in Equa- 
tion 105 gives 


—2P 
abg 


p— 





The stress, then, is constant at all points on the 
circle. Since §, is zero, the stress difference Q is 
equal to S,. The photoelastic picture will consist of 
a series of ring fringes centered on the extension OD 





*The original solution of this problem is credited to 
J. Boussinesq and Flamant, Paris, 1892. It was sug- 
8ested by the photoelastic work of Carus Wilson, 1891. 
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of P, and tangent to the boundary at O. The fringe 
value, n, is given by n = Qb/H, Equation 45 (Part 
III, M. D., April) where H is the calibration value of 
the model material. Substituting and solving for g 
gives for the diameter of the “pressure rings” 


2P 





Because the diameters of the rings are given by 
integral values of n they will be spaced in a har- 
monical progression, becoming closer and closer as 
the load is approached. All the rings pass through 
O, which gives the anomaly of a point having vari- 
ous stress values. Mathematically this is explained 
by the indeterminate form that Equation 105 takes 
on at this point, 8, — 0/0. Practically it may be 
explained on the ground that the load must actually 
be distributed over some small distance, causing a 
departure here from Equations 105 and 107. 


While the theoretical problem cannot be exactly 
reproduced in a photoelastic analysis, it may be 
closely approximated by the use of a relatively 
large plate. Fig. 50 is a photoelastic picture of a 
7%-inch square plate centrally loaded through a 
%s-inch diameter steel pin. Plate is fully supported 
along its lower boundary to eliminate bending 
stress. P = 96.8 pounds, b = .272-inch, H — 87. 
Though the first order fringe is distorted somewhat 
due to the proximity of the side and bottom 
boundaries, the rings come closer to a circular shape 
as the load is approached. The two parallel scratches 
near the bottom are to determine the enlargement. 


Ii Fig. 51, the stress along the vertical “center 
line’ has been plotted from Equation 107. The cor- 
responding stress, taken from the photoelastic pic- 
ture of Fig. 50, is plotted in the dotted curve. The 


Fig. 56 — Right — 
Stress distribution 
for an_ inclined 
load is the same as 
for a normal. 860 
is measured from 
the direction of P 





Fig. 57 — Below—Stress distribution from a partially 
distributed uniform load is built up on two sets of co- 
ordinates noted as Systems 1 and 2 





























lv 





~—$,=- 286’ == $,=288-— 







Fig. 58—Mohr’s circle for the two stress systems of 
Fig. 57 for a partially distributed uniform load 


Fig. 59—Below—Stress directions and composition of 
the pure shear elements of Figs. 57 and 58 





photoelastic work checks the theoretical within 3 to 
4 per cent at points close to the load. The first order 
fringe is within 7 per cent of its theoretically indi- 
cated position, although the plate width is only ten 
times the fringe diameter. 

Characteristic pressure-ring fringes are present 
in contact loading even in many cases where the 
extent of the “plate” is small. This is strikingly 
brought out in Fig. 52. The rings are here distorted 
to an elliptical shape due to the proximity of the 
sides of the column. As the load is approached they 
become smaller and approximate more closely a 
circular shape. The notch-like appearance immedi- 
ately under the load is due to plastic deformation. 


Calculations Agree Closely 


In Fig. 15, the stress along the center line of this 
column is plotted, as taken from the photoelastic 
picture in Fig. 52. This curve is reproduced as the 
dotted curve of Fig. 53. The solid curve is the stress 
as computed from Equation 107. It may be noted 
how closely it approaches the photoelastic curve 
near the top of the column, confirming the assump- 
tion that the center line stress in the “second re- 
gion” may be closely approximated by this equation. 

Frequently the load stress will be desired in rec- 
tangular co-ordinates. In Fig. 55 Mohr’s circle dia- 
gram is shown for a point R, Fig. 54, located y below 
the boundary. The X and Y co-ordinate directions 


tive. From Fig. 55, the stresses are 


2Px*y 


s,.= ae oe eeee~- (109) 


where p = (x? + y’)”. Both S, and S, are always 
compressive, v,, is positive on the right of the center 
line, negative on the left. An interesting check on 
the development of these equations is made by sub- 
stituting in the basic equilibrium equations 1 and 2 
(Part I, M. D., Feb.). Also, examining the boundary 
conditions, all three stresses approach zero as the 
distance from the origin increases without limit 
(x and y appear to the third power in the numera- 
tor while p is to the fourth). All three stresses are 
zero at the finite boundary y — 0. 

These equations are particularly valuable for the 
approximate analysis of finite bodies. In the discus- 
sion in the April issue of the column of Fig. 52, the 
principal directions were assumed verticul and 
horizontal at the center line. This assumption was 
based on Equation 111 whch shows v,., — 0 there 


Fig. 60 — Right — 
Mohr’s circle for 
the resultant of the 


stress systems of 
Figs. 57, 58 and 59 





Fig. 61 — Below — Photoelastic picture of partial uni- 
form load ona large plate. Pattern’approximates the 
semi-infinite plate. Enlarged 2.2 diameters 
























are taken as usual, y therefore being always nega- 
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and on the uniform distribution prevailing in a 
column width away from the load. It is justified 
by the isoclinic picture of Fig. 20. Similarly, from 
Equation 109 and the column condition, it was con- 
cluded that S, was zero at the center line. This is 
justified by the closeness of the two curves of Fig. 
53. 

From Equations 109, 110 and 111, the middle por- 
tion of the curves in Fig. 16, showing the relative 
distribution across the column section, were con- 
structed. From the partial derivative with respect 
to z, some idea of the slope that occurs at the center 
line is obtained. The remainder of the curves are 
constructed from the boundary conditions at the 
sides of the column, S, = v,, — O and from the 
equilibrium of a section of the column which shows 
that the average value of 8, must equal P/A. 

If the concentrated load P is inclined instead of 
vertical, the development and stress equations in 
polor co-ordinates are the same, provided @ is again 
measured from the load direction, as shown in Fig. 
56. The stress will be tension when 6 is greater than 
90 degrees. Stress rings will appear above the origin, 
opposite hand to the others, with simple tension in- 
stead of compression. 

The stress distribution from a partially distri- 
buted uniform load applied normally to the bound- 
ary of a semi-infinite plate is obtained by the super- 
position of two systems developed on different co- 
ordinate positions. Fig. 57 illustrates the load of 
intensity q applied over the width w. The origins of 
the two stress systems are located at either end of 
the load, with positive directions as indicated on the 
figure. 

System 1 is developed from the stress function 


¢’ =—B(p')?6’ 


Substituting in Equation 66 shows that the stresses 
from this function are compatible. Substituting ¢’ 
in Equations 63, 64 and 65 gives for the stresses 


8,’=S,’=—2B0’ 
UV ne=B 
System 2 is developed from the function 
p” =+B(p’’)? 0” 


which, from its similarity to ¢’, is obviously also 
compatible. The stresses, similarly, are 


8,” =8,” =2B0" 


v" »o=—B 


It now remains to combine these two systems to 
obtain the resultant stresses. This will be done by 
the use of Mohr’s circle diagram, as described in 
the first part of the photoelastic series, MACHINE 
Design, March 1940. The diagrams for these two 
stress systems are shown in Fig. 58. The “hydro- 
Static heads” are equal to the radial stress in this 
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Fig. 62 — Above — 
Superimposed light 
and dark field 
Photos of loading 
for Fig. 61. Light 
field pictures give 
half step fringes. 
Enlarged 2.2 diam- 
eters 


Fig. 63 — Right — 
Stress difference Q 
along center line 
of semi - infinite 
plate from partial 
uniform load 





case since S, = S,. Adding and noting that 6’ — 
6” = 8B, the angle included between the radius vec- 
tors to the point R gives for the head of the com- 
bined system 


Sp’ +8,” —=—2B(6’—0") ——2BpB 


The pure shear stresses remaining are now to be 
combined. Working from the radial directions and 
remembering that for Mohr’s circle counterclock- 
wise rotation of the shear stress is positive, the 
principal stress S,’ is +/4 in a counterclockwise di- 
rection from S,’, see Fig. 59. The shear stress of 
System 2 being negative, 8S,” is 7/4 in a clockwise 
direction from S,”’. In turn, 8,” is 8 clockwise from 
S,’. Therefore the angle between 8S,’ and 8,” is 
7/2 + £B, as shown in Fig. 59. Also Fig. 59 shows 
the vectoral composition of the shear stresses, from 
which the direction of the resultant principai 
stresses, S, and S,, are obtained. It should be noted 
that S, bisects the angle 8 between the two radius 
vectors. From the vectorial composition of Fig. 59 
the resultant shear stress equals v,, — 2B sin p. 

Hydrostatic head and shear stress are now com- 
bined to form the Mohr’s circle of Fig. 60. From 
this the principal stresses of the resultant system 

(Continued on Page 122) 







































N ANY consideration of the application of short- 

time rated motors it is essential that a clear un- 

derstanding be established as to what is meant 
by the rating of a motor. Motors must have a rat- 
ing to give them a standard dimension just the 
same as weight, area, or length is used for quanti- 
tative measurement. It is, therefore, universal 
practice to rate them on the basis of horsepower, 
speed, temperature rise and time of operation. It is 
also an axiom that when time is reduced, horse- 
power or temperature may be increased. The ques- 
tion naturally arises in the applications of motors 
to machines as to the factors to consider in order 
to effect economies from these criteria. Thus, in Fig. 
1, short-time rated motors are applied advantage- 
ously to a special machine for grinding cams where- 
in the load cycles are short. 





Uses Torque, Temperature and Time for Rating 


The horsepower factor is an ideal and acceptable 
measurement for rating motors of the constant 
speed class. If, however, a motor is designed and 
built principally to serve an application involving 
torque and acceleration, then horsepower becomes 
an inadequate factor to express its rating. Under 
these conditions the basic factors become torque, 
temperature and time. 

Other items that inherently influence short-time 
rating of motors are the type of protective en- 
closure, the method of cooling and relative size. 

CONSTANT-SPEED GENERAL-PURPOSE CLASS: Con- 
trary to the usual belief there are few advantages 
in short-time rated motors for constant-speed, gen- 
eral-purpose applications. A machine that operates 
intermittently or infrequently, having load charac- 
teristics where starting torque is not important, 
might conceivably be satisfactorily operated by a 


Fig. 1—Short-time ratings have udvantages for special applications. 
In this grinder for cams, the work cycle is short 
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short-time rated motor. Such a motor would be of 
special design and probably built in a frame size 
or two smaller than a continuous-duty motor. If 
the smaller shaft size, bearings and frame are of 
sufficient strength for the particular load, a special 
motor of this class can be built at some saving over 
the continuous rated motor. The amount depends 
primarily on the time rating. The chances are, 
however, that this same intermittent load could 
have been satisfactorily handled by the next size 
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Fig. 2—Typical heating and cooling curves of a — 
show difference in cooling with motor running idle 
and at rest 
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smaller horsepower standard motor with a more 
appreciable saving in cost and with all the ad- 
vantages of using a standard motor. Relative size 
of motor frames are shown for comparison in Fig. 
4. Practically all constant speed, continuous duty 
motors are capable of carrying substantial over- 
loads for short periods of time. 

Reviewing the question of short-time rated con- 
stant-speed general-purpose motors from engineer- 
ing design and manufacturer’s viewpoint, the econ- 
omy to be gained from a special design, short-time 
rated motor depends primarily on the time and tem- 
perature rating that can serve the application. A 
two-hour rated motor is practically no different 
from a continuous rated motor. A one-hour rated 
motor or a thirty-minute rated motor can usually 
be built in a frame size smaller than a continuous 
duty motor. A five, ten or fifteen-minute rated 
motor can be built considerably smaller and, by tak- 
ing advantage of higher permissible temperature 
rise, the size can be further reduced. Any further 
reduction in time rating brings in the factors of 
starting and what the motor does in its idle time. 


Requires One-Quarter Idle Time 


How can short-time rating be determined? One 
simple way, if the load is constant, is to chart the 
time load curve of the machine and determine the 
maximum time for the heaviest load. Then, if the 
intervening periods of idle running or stopping are 
at least 25 per cent duration, this maximum time 
under load is a fair indication of the minimum 
short-time rating applicable. 


Short-time ratings are generally accompanied by 
higher temperature ratings. This basis is sound in 
Principle for it is generally accepted that life of in- 
Sulation is a function of operating time as well as 
temperature. Therefore, short-time rated motors 
may usually be specified with higher temperature 
tise, such as, 50 degrees Cent. instead of 40 degrees 
Cent. as for continuous rated open type motors. 
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Fig. 3—Work and tool movement on special shaper advantageously 


utilizes short-time rated motors 


Another factor of importance is the effect of off- 
joad cooling. In general, motors subjected: to in- 
termittent loading will operate cooler if run idle 
during off load, than will be the case if the motor 
is stopped. This can readily be verified by referring 
to typical motor heating and cooling curves illus- 
trated by Fig. 2. Cooling is much more effective 
with the motor running idle than when stopped. 
Economies obtained from short time rated motors 
may be further improved by operating this way. 
Exception should be made in the case of totally 
enclosed motors without external ventilation. 


TORQUE APPLICATIONS: Short-time rated motors 
serve their most useful and economical purpose for 
those applications where speed-torque character- 
istics are modified to suit the needs of a particular 
application. Loads involving starting and accelera- 
tion problems, plugging or reversing, may often be 
admirably suited for a short-time rated motor. 

An ideal example of a short-time rated motor 
with characteristics modified to develop high start- 
ing and accelerating torques are squirrel-cage, ele- 
vator and hoist motors. Open motors for this service 
are usually rated thirty-minute duty, 50 degrees 
Cent. temperature rise. Full advantage is taken in 
the design of these motors by the nature of the duty 
cycle that requires intermittent high starting torque 
but automatically provides periods of light loads 
or rest. 


Squirrel-Cage Motors for Torque Use 


Since motors for special torque applications offer 
the best opportunity to take advantage of short- 
time rating, a brief analysis of factors to be con- 
sidered in selecting squirrel-cage motors for revers- 
ing service will serve to illustrate the important 
point that motors can be designed with a short- 
time rating to operate efficiently and economically 
on a continuous repeating duty cycle. In other 
words, the motor characteristics may be such that 
it requires a short-time rating based upon horse- 
power and temperature but it will do its job con- 
tinuously because of the nature of the duty cycle. 
An alternate method of rating a special motor of 























this kind is to give it a higher temperature rating 
on a continuous duty basis. 

In general, motors with special electrical charac- 
teristics are required when the application involves 
reversing service. Two methods can be employed 
to rapidly stop the rotation of a polyphase induc- 
tion motor prior to reversing its direction of rota- 
tion. One involves the use of magnetic brakes and 
the other involves the reversal of power connections 
to the motor terminals. When the latter arrange- 
ment is used, the term “plugging” applies. 

GENERAL PURPOSE MOTORS FOR REVERSING SERV- 
ICE: Squirrel-cage motors with general purpose 
characteristics are not suitable, as a rule, for re- 
versing service except when the number of re- 
versals is relatively infrequent. Further, they 
should not be used for reversing service where the 
starting load or load WR? is relatively high. 

Where a load requires a few reversals per minute 
‘but at the same time has long periods of operation 
in one direction of rotation under load, then high- 
torque, low-starting-current, general-purpose mo- 
tors provide the characteristics most suitable, pro- 
vided that the periods of the reversing duty are 
not of too long a duration. In other words, revers- 
ing three to five times per minute in cycles not ex- 
ceeding five or possibly ten minutes duration might 
be considered satisfactory for a high-torque, low- 
starting-current motor. This general statement 
should, however, be modified by the size and physi- 
cal enclosure involved. 

SPECIAL MOTORS FOR CONTINUOUS REVERSING 
SERVICE: Where applications involving continuous 
reversing service are encountered such as tapping 
machines, reversing planers, and shaper beds, Fig. 


Fig. 4—Outline draw- 
ing of NEMA motor 
frame sizes shows 
graphically the rela- 
tions between the dif- 
ferent frames. It is 
useful in laying out 
space requirements for 
a motor. Reduction 
scale is 6:1 











3, special motors are usually applied. These motors 
may be designed for continuous reversing; how- 
ever, the maximum number of reversals per min- 
ute with normal temperature rise will depend to a 
large extent upon the load conditions. 

To determine the possible maximum reversals 
per minute that can be obtained satisfactorily neces- 
sitates providing the motor manufacturer with com- 
plete load information as well as the data on volt. 
age, phase and frequency of the power supply. Load 
requirements of the complete duty cycle should be 
furnished together with the WR? and speed of all ro. 
tating parts subject to reversal or the weight and 
size of each part either in rotating or linear motion. 
This information will enable the manufacturer to 
determine more accurately the size and rating of 
the motor and the maximum permissible reversals 
per minute that such a motor can withstand. 


Minimum Speed for Reversing Best 


In general, where motors are to be applied to re- 
versing service the speed of the motor should be 
kept to a minimum. Special reversing motors are 
designed with characteristics such that the average 
torque developed during reversed direction of rota- 
tion and accelerating in its connected direction ot 
rotation is obtained with an average minimum value 
of loss in the motor. The running full-!oad speed 
of motors designed for reversing service is consider- 
ably lower than the full-load speed of a general- 
purpose continuous duty motor. 

Where the prime work of the motor is taken up 
in the energy necessary to accelerate and decelerate, 
it is likely that the motor will be designed with a 
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high slip and even though it may operate continu- 
ously, its horsepower rating may necessarily be 
specified for short-time duty. Use of class B insula- 
tion is also a factor in keeping down the size of the 
motor for reversing service, particularly when the 
WR? of the rotor may absorb a large proportion of 
this energy. It may even be found expedient, on ap- 
plications of this nature, to design the motor in a 
relatively small diameter to accomplish economy in 
size and power required. 


Effect of Enclosure Depends on Time 


RATING AS AFFECTED BY ENCLOSURES: The de- 
gree of short-time rating applicable for different 
conditions is also influenced by the type of frame 
enclosure. Most of this discussion has been based 
upon the use of open motors. Splash-proof, enclosed 
fan-cooled, or totally-enclosed frames affect, to a 
considerable degree, the time rating that can be 
given to a special motor designed for modified 
torque applications. There is relatively little differ- 
ence between the splash-proof motor and the open 
motor. The enclosed fan-cooled frame makes more 
difference and in the case of a totally-enclosed mo- 
tor, the degree becomes considerably more marked. 
As an example of the effect of enclosure, where a 
high torque motor for elevator or hoist service is 
rated thirty-minute duty, 50 degrees Cent. rise when 
built in the open frame, the same motor would be 
rated fifteen-minute duty, 55 degrees Cent. rise 
when built in an enclosed frame. 


On the other hand, if the degree of short-time 
rating is extremely small such as five or ten-minute 
duty, the type of enclosure begins to make little 
difference. In motors that operate for about a minute 
at a time, such as those employed for opening and 
closing valves or similar application, the degree of 
enclosure makes still less difference in relative size 
of the motor. 



















Size is also a factor in determining the economy 
of short-time ratings. In general, the larger the rat- 
ing, the greater will be the relative economy partic- 
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Fig. 5—Short-time rated motor de- 
signed for exceptionally severe 
hoisting and stalled torque appli- 
cation has a continuous repeating 
cycle. With continuous, externally 
supplied ventilation, size is re- 
duced and the application of a 
squirrel-cage motor made practical 


ularly if the time duty is short. 

There are many typical application examples 
where short-time motor ratings are used to ad- 
vantage. It will be noted that, in nearly all, the fac- 
tor of torque is paramount in the requirements 
of the load. Typical examples of short-time rating 
applications in the order of thirty-minute and one- 
hour duty are elevators, hoists, coal loading con- 
veyors, car pullers, and laundry extractors. 

Typical examples of short-time rating applica- 
tions in the order of 5 to 15-minute duty are valve 
operating motors, baling presses, anchor winches, 
hoists, door opening motors, and torque motors. 

There are occasional applications that impose 
such a severe duty on the motor and are of a con- 
tinuous repeating nature that not only must the size 
of the motor be held to a minimum but external 
means for continuous ventilation be provided. Fig. 
5 illustrates a motor designed for an exceptionally 
difficult application that combined hoisting and 
stalled torque in a continuous repeating cycle. The 
addition of a continuous flow of air from an ex- 
ternal source made the application of a short-time 
rated squirrel-cage motor practical. 


Summarizing briefly, a few of the important 
points in the application of short-time rated motors 
are: 


1. There are few advantages in short-time 
rated motors for constant-speed, general- 
purpose applications 


2. There are many advantages in the use of 
short-time rated motors for squirrel-cage 
motor applications requiring modified 
speed-torque characteristics, particularly 
where high starting torques are required 


3. For short time applications, off-load cool- 
ing is more effective with motor running 
than when at rest 


4. Short-time rated motors can, in many 
cases, be designed and applied to loads 
having a continuous repeating duty cycle 


. Best results are obtained on squirrel-cage 
motors applied to reversing service, which 
may be a continuous repeating duty cycle, 
when the speed is kept to a minimum. 


Or 





















Designed for short-range, liaison flights, fore- 
most periormance requirement is low mini- 
mum flying speed, approaching the “hover- 
ing” speed of autogiros. Flaps and wing slots 
shown in the Bellanca (Right) meet this speci- 
fication. A high-wing monoplane, visibility 
for observation service is unimpeded. Fuse- 
lage and control surfaces are fabric covered 


Perfect alignment of comm ears being fed to the 
first of the rotary cutting heads is achieved 
by use of a double set of rubber feed rolls 
insuring against damage to kernels. Drive is 
by means of a single V-belt; automatic cen- 
trifugal slip clutch is used to provide smooth 
starting and running. Food Machinery Corp. 
corn cutter (Above) has automatic, centralized 
lubricating system requiring a minimum of 
operator attention 


Rotated at 3500 revolutions per minute by a 

direct-connected, special-purpose electric mo- 

tor, the rotor of the Entoleter infestation de- i == ( OES ! ball bearing ¢ 
stroyer (Right) destroys insects, larva or insect :. (Ton in the National } 


eggs which may be present in flour. Rotor 

is composed of two plates between which the 

flour or mea! is fed. -Impactors in the form 

ef cylinders connecting the plates act as 

baifles which destroy insects when they are 

thrown against these cylinders at high velocity 
by centrifugal force 


Automatic electric counting switch 

drilling of holes to a predetermined ¥% 

and tapping of holes flush to shoulders in’ 
Baush drilling and tapping machine (Left) 
Advance of tap is positively controlled by 
lead screw. Conversion of head from one 
operation to another is facilitated by clutch. 
Disk brake type, 34-horsepower motor pro- 
vides drive through variable transmission 
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One-piece delivery drum and automatic, 
coin-operated trapdoor are the only moving 
parts in Slector bottle beverage dispenser 
(Right). Flat type cooling plates of the dry 
refrigeration process i:sure trouble-free op- 
eration. High and low-load refrigerating 
requirements are met by automatic expan- 
sion valve and %-horsepower, overload- 
protected motor driving compressor unit 


Incorporating an L-shaped heat distributor pro 
viding 40 per cent more heat distributing sur 
face than conventional drum models of com 
parable size, efficiency and capacity are cor- 
respondingly increased. Porcelain ename! 
finish on both inside and outside of,the Norge 
space heater (Left) facilitate cleaning and pre 
vent corrosion. Air is drawn down to the 
flame through a radial orifice which impart 
to it a turbulent, whirling motion 











Heat treated, alloy steel helical gears, cross 
shaved and lapped, constitute the drive of the 
Polymatic screw machine (Below). Base i: 
heavily ribbed cast iron on which is mounted, 
on an adjustable platform, the drive motor 
Location of the front bearing close to the 
spindle nose provides exceptionally rigid work 
support. Provision is made for close adjust- 
ment of double-row, precision roller bearings 


© Location of control lever, wheel, push- 
button and instrument dial indicate care- 
ful attention given design from the oper- 
ator standpoint. Lengthened bed and in- 
creased distance between ways assures 
an exceptionally rigid foundation for th 
table of Diamond face grinder (Left). 
Noteworthy is ihe hydraulic table drive, 
powered by a rotary piston hydraulic 
pump. Double-opposed cylinders have 
piston rods which are maintained in con- 
stant tension, assuring uniform table 
speed in both directions 































Designers’ Greatest Responsibility 


Is Still To Come 


N THE year since the inauguration of the defense program the country’s 
] designers . ave met a challenge never before imposed. Armament equip- 

ment almost undreamed of prior to the fall of France has moved swiftly 
from the creative and development stages to the production lines. And 
that the effect of this almost superhuman effort in designing and produc- 
ing against time is making itself felt is only too evident from the fact thai 
ihe theaters of war are, at the moment, turning eastward. 

This diversion, as in the case of less major diversions of their mili- 
tary efforts in the past, undoubtedly is planned as another step in the 
attainment of the aggressor nations’ ultimate goal. It leaves unabated 
the “challenge to design’”’ with which our engineers are faced. There is strong 
reason to feel that the second year of the defense program may well calli 
for even greater effort than the first, in the production of effective mili- 
tary equipment. Design—and particularly armament design, under cur- 
rent conditions—is never static. It is up to us to develop planes, tanks 
and guns that, based on actual operation of existing equipment on battle 
fronts, is so far ahead of existing designs that the eventual issue can never 
be in doubt. 

Achievements of designers too often have gone unsung. That applies 
particularly to the period immediately preceding the commencement of hos- 
tilities. In the recent past, however, hardly a day passes in which some 
national authority does not credit engineers with playing a major role in 
the country’s welfare. Times without number the war has been referred 
to as a conflict between machines rather than men, and this assertion has 
been emphatically confirmed. It is not the number of men a nation can put 
in the field that spells success, but the superiority of the military equip- 
ment used. 

Again the burden falls on design—assuming that in the future pro- 
duction is less likely to be hampered by government regulations, fifth col- 
umn activities and strikes for petty grievances. That America’s designers 
will continue to rise to the occasion and reach even greater heights of ac- 
complishment is the confident belief of all who have taken time out to 
analyze the progress of this unprecedented ‘battle of machines.” 
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MACHINE DESIGN welcomes comments from readers on subjects of interest 


to designers. 


is excellent analysis’’ 


To the Editor: 


Mr. Talbourdet’s work on 4-bar linkages is an 
excellent example of basic analyses, and makes a 
fine contribution to the general subject of linkages. 
May there be many more of the same general type 
and caliber! 

I have long believed that there are two major 
phases to the problem of machine design: First, 
the functional design; second, the production de- 
sign. Functional design consists of the development, 
selection, and arrangement of various mechanical 
motions to accomplish a given purpose. This part 
of design is largely “inspirational.’’ Production de- 
sign starts with the critical examination of the func- 
tional design to develop the details so that they can 
be made economically. It also involves analysis of 
the motions so as to exploit their possibilities to the 
greatest extent. This part is largely analytical. These 
should be handled as two distinct tasks, even 
though the same person does them both. 


As speeds increase, and other conditions become 
more critical, more precise analyses must be made 
of every mechanical element and motion. To do this 
with the minimum expenditure of time, it is neces- 
Sary to develop general analyses of different me- 
chanical motions so that the particular case can be 
solved by substituting the particular values and 
computing. 

—EARLE BUCKINGHAM 
Massachusetts Institute of Technology 


‘*. . . . selection is ideal’’ 
To the Editor: 
The inauguration of “Engineering Data Sheets” 


adds considerably to an already excellent magazine, 
and the selection of the “Four-Bar Linkage” is ideal 
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Payment will be made for letters and comments published 


to open a series of this nature. 

Will these Data Sheets be prepared in book form 
at a later date? At any rate, I would like to get a 
reprint of the “Mathematical Solution of Four-Bar 
Linkages” for my files, if at all possible. 

I would also like to get a reprint of the article, 
“Designing Snap Ring Fastenings.” 


—F. J. FURMAN, Assistant Engineer 
International Business Machines Corp. 


A limited supply of data sheets is available and 
copies will gladly be supplied to readers upon re- 
quest.—ED. 


. vocational guidance is needed’’ 


To the Editor: 

The question raised by H. A. Bolz in your May 
issue is most timely. Vocational guidance properly 
organized and applied, not only by our educational 
institutions but also by individual engineers, would 
greatly increase the effectiveness of our industrial 
system. 

Altogether too many of our young men find them- 
selves starting upon a career for which they are not 
suited. The discouragement and loss of precious 
years of time which accompany such misfits are 
a distinct detriment to the progress and defense 
of our country. 

More personal counsel by engineers with young 
men is needed. They should emphasize the neces- 
sary qualifications for an engineering career and 
help students avoid retracing their steps. 

Many of our college students should be attend- 
ing vocational schools because their natural abilities 
and talents lie in the direction of the manual arts, 
in which they would be more successful and conse- 
quently more happy. 


—C, E. SCHIRMER, Chief Engineer 
Robbins & Myers, Inc. 
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Design of Machine Elements 


By Virgil Moring Faires, Professor of 
Mechanical Engineering, Agricultural and 
Mechanical College of Texas; published by 
The Macmillan Co., New York; 490 pages, 
6 by 9 inches, clothbound; available through 
MACHINE DESIGN for $4 postpaid. 


This second edition contains numerous additions 
of new material and improvements throughout the 
book. Noteworthy are a new chapter on variable 
stresses and stress concentrations, and additional] 
data on the properties of materials. Also included 
in the new sections are computations of stresses 
in welded connections, use of hydrodynamic theory 
in the design of thick-film journal bearing, dynamic 
load for the design of all types of gears. 

Prepared principally as a text, it is useful also 
for reference work and review purposes. Covered 
as chapters are engineering properties of mate- 
rials, stress analysis, tolerances and allowances, 
screw fastenings, shafts, gearing, bearings, springs, 
brakes and cams. As a supplement, a_ booklet 
containing problems and useful data is available 
for a nominal price of $1.40. 
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Matrix and Tensor Algebra 


By Clarence E. Rose, Engineer, Navy De- 
partment; published by Chemical Publish- 
ing Co., New York; 143 pages, 5% by 8% 
inches, clothbound; available through Ma- 
CHINE DESIGN for $4 postpaid. 


This book has been written so that anyone 
possessing the rudiments of differential calculus 
can readily interpret it. Because so many valuable 
technical discussions now use this method of an- 
alysis, it is necessary to know the elements of 
matrix and tensor algebra to keep abreast of de- 
velopments in physics and engineering, both in 
their broad and specific fields. The author under- 
takes to enable the engineer to master the cle- 
ments of this subject so he can read the books and 
papers applicable to his work without additional 
instruction. For the benefit of those with advanced 
knowledge, the earlier chapters may be omitted. 
For others, the repetition is not objectionable but 
serves instead to add emphasis. 

Leading up to the subject are treatments con- 
necting it with classical mathematics, vector an- 
alysis, determinants and solution of simultaneous 
equations. Matrix algebra discussion develops 
functions of matrices and their differentiation, 
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integration, and mechanics. Tensor algebra chap- 
ters include addition, subtraction, multiplication, 
covariant, contravariant, mixed tensors, etc. De- 
velopment of Christoffel’s symbols in 2 and 3- 
space and in the 4-dimensional space-time continu- 
ation is presented in a clear interpretation. 
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Plastics in Industry 


Published by the Chemical Publishing Co., 
Inc., Brooklyn, N. Y.; 241 pages, 5% by 8% 
inches, clothbound; available through Ma- 
CHINE DESIGN for $5.00 postpaid. 


Although the authors of the volume remain an- 
nonymous, the book discusses the various groups 
and types of plastic materials in an interesting 
manner. Chemical machinery and plant for the 
production of materials are covered to acquaint 
the reader with the characteristics obtainable in 
molding compounds. Molding and _ fabrication 
techniques are treated and special formulas for 
various applications and their particular specifica- 
tions are included. Chapters are devoted to par- 
ticular industries such as electrical, aircraft, auto- 
mobile, textile, building, fancy goods, furniture, 
and packaging. Synthetic glues and synthetic rub- 
bers are also given chapters. 


wow @ 


Who’s Who in Engineering 


Published by Lewis Historical Publishing 
Co., New York; 2107 pages, 9 by 6 inches, 
clothbound; available through MACHINE DE- 
sIGn for $10 postpaid. 


A fifth edition, this volume contains the pro- 
fessional records of over 15,000 engineers, an 
increase of 25 per cent over the last edition which 
appeared in 1937. As far as practicable, the edi- 
tors have included all engineers of outstanding and 
acknowledged professional eminence, engineers 
with more than ten years practice and responsible 
charge of important engineering work, and out- 
standing teachers of engineering subjects. 

Every listing is a corrected record or new bio- 
graphical information, both types of which were 
supplied and approved by each individual listed. 
Included in the book, in addition to the alpha- 
betical listing of outstanding engineers, are a ge0- 
graphical cross-index, listing of engineering OF 
ganizations with officers and their total member- 
ship, and professional and honor fraternities listed 
similarly. 


MACHINE DesicN—July, 1941 









. , 
Mathematical Solution of 


4-Bar Linkages 


Part IV—Balancing of Linkages 










By Guy J. Talbourdet & Paul R. Shepler 


Research Division 
United Shoe Machinery Corporetion 
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linkages in the May and June, 1941, issues of MACHINE DESIGN. 
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Procedure for Balancing Linkages 


Balance driving and driven cranks around the center of rotation of each 







To balance effect of connecting link, add additional weights to each crank 
so that these weights will have the following first moments: 







a Xa We dR» We 
n= ~~ (weight Bu) Mi,= —~— (weight Ba) 











Polar inertia of balance weights should be maintained as low as possible 
by keeping their centers of gravity close to the center of rotation. Centers 
of gravity of balance weights should lie as close as possible to center 
lines of cranks to eliminate dynamic unbalance 













Weight of the connecting link and the polar moments of inertia of the 
cranks should be held to a minimum. For constant speed cranks this 
is unimportant, but a flywheel should be used to reduce angular speed 
fluctuations. 
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Application of 


a 


Balancing 


Procedure 


- IN FOUNOS 


R 
' 


UBSTANTIATION of formu- 
las and procedure for bal- 
ancing linkages, as detailed 
in the Data Sheets, pages 73 and 
74, was obtained by tests on a 
model. In this model the driving 
crank, @, was made 2 inches; 
driven crank, d, 4 inches; connect- 
ing link, c, 6 inches and distance 
between fixed bearings, b, 6 
inches. Both steel and textolite 
cranks and links were used. The 
following curves, plotted by 
means of the formulas in the 
Data Sheets, agree accurately 
with the experimental results. 
Balancing conditions investi- 
gated were as follows: (1) All 
links unbalanced, (2) driving 
crank balanced, (3) both cranks 
balanced, (4) both cranks bal- 
anced, and unbalance of connect- 
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ERTICAL and_ horizontal 

shaking forces, respective- 
ly, are defined as the algebraic 
sum of the forces acting on the 
frame at the fixed bearings. 
These sums are zero for a link- 
age fully balanced in accordance 
with the procedure outlined in 
the Data Sheets. However, in 
the case of unbalanced or par- 
tially balanced linkages, shaking 
forces are materially reduced 
by use of links of lighter ma- 
terial than steel as, for example, 
textolite. 

Marked reduction in shaking 
force obtained by merely bal- 
ancing the driving crank pro- 
vides the possibility of improv- 
ing, with a minimum of re- 
design, any linkage without ex- 
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bw and installation. 
Of the two methods of balancing th 
40 


effect of the connecting link, ie, ( 
making its center of gravity lie on thy 
center of the driving pin, and (2) by. 
ancing half of the connecting link q 
each crank, the latter results in gy. 
stantially lower pin forces. With text. 
lite for the connecting link and drive; 
crank, pin forces are increased by th 
second method from +28 and —4 
pounds to +38 and —66 pounds in th 
vertical plane and from +25 and —fg 
pounds to +33 and —100 pounds in th 
horizontal plane. By the first method 
these forces are increased to +100 ani 
—80 pounds in the vertical plane and t, 
+ 86 and —120 pounds in the horizontal 
plane. 
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Rotary Pump Has Helical Gears 


OR supplying oil or coolant where small ca- 

pacities are desired, Brown & Sharpe Mfg. Co., 
Providence, R. I., has introduced its No. 00 rotary 
geared pump with helical gears providing smooth, 
quiet operation at speeds adapting the pump to di- 
rect motor drive. The pump can be used with pres- 
sures up to 100 pounds per square inch, and is suit- 
able for lubrication, for general purposes and for 
hydraulic installations. Gears are heat-treated 
steel; shafts are casehardened. Housing cap and 


stand are cast iron. Shafts turn directly in the cap 
and end stand, no separate bearings being used. To 
prevent leakage, an oil seal is used providing for 
free turning and requiring less power than a packed 
gland. The pump is made to run in one direction 
only, either clockwise or counterclockwise. Ca- 
pacity in gallons per hour at 0 pounds pressure, at 
1725 revolutions per minute, is 30. 


Nut Is Self-Locking 


OR general application to light and medium 
stress fastenings and for use on shear bolts 
where high proportion of the stress is lateral, an 
improved line of thin 
hex nuts is announced 
by Elastic Stop Nut 
Corp., 2332 Vauxhall 
road, Union, N. J. Hav- 
ing approximately 40 
per cent of the strength 
of standard-height hex 
nuts, the nuts have been 
developed to meet the 
demand in industry for 
a self-locking fastening 
which offers saving in space requirements and 
weight. As in the standard-height line of nuts, the 


self-locking action is accomplished by means of a 
vulcanized fiber collar built into the head of the 
nut. This material being tough and bone-like, re- 
sists the entry of the bolt, thus forcing the nut out- 
ward and taking up all thread play. The resilient, 
nonmetallic fiber does not deteriorate under vibra- 
tion and continues to hold threads of nut and bolt 
in a constant pressure-contact. Available in steel, 
brass and aluminum in a complete range of stand- 
ard sizes, both coarse and fine thread, the nuts are 
also approved for use on aircraft. 


Motor Is Explosion-Proof 


ONSTRUCTED to meet the specifications and 
carry the label of Underwriters Laboratories 
Inc., for Class I, Group D installations, a new motor 


has been announced by Century Electric Co., St. 
Louis. This explosion-proof motor for use where 
the surrounding atmosphere is charged with ex- 
plosive quantities of acetone, alcohols, gasoline, 
lacquer, naphtha, natural gas, petroleum, or solvent 
vapor, is constructed so it will resist the pressure 
of an explosion of any of these gasses should one 
occur inside the motor and not cause an explosion 
in a similar atmosphere outside the motor. 


Combination Starter Introduced 


MONG several new features of a new line of 

combination starters recently developed by 
Allen-Bradley Co., 1311 South First street, Milwau- 
kee, are a unique handle-locking arrangement and 
a compact, high-capacity disconnect switch. The 
starters save wiring, insure greater safety to ope 
ator and result in compact installation by combin- 
ing in the same enclosure a magnetic switch with a 
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TENSILASTIC 


Rubber Rolls help make these 
and many other products 


The cigarettes you smoke, the glasses from 
which you drink, the clothes, hats and shoes 
you wear, the knives with which you cut your 
food, the newspapers you read—Tensilastic 
Rubber Rolls play a part in the manufacture 
of these and a great many other products 
today. 


Tensilastics can be made any size from 1/2" 
long by 1/2" diameter to 300" long by 44" 
diameter; any density from dead hard up to 
very soft; compounded to meet all possible 
mechanical and chemical conditions. 


Are you including rubber rolls in the 
machines you are designing? Possibly there 
is some service that Tensilastic Rubber Rolls 
can perform to advantage in your industry. 
Write us. We will be glad to give you the 
benefit of fifty years experience in the manu- 
facture of rubber rolls. 


AMERICAN WRINGER COMPANY, INC. 


Woonsocket, R. I. 





hand disconnect switch. The controls are available 
in four sizes, in a variety of enclosures, and with 
or without fuse clips. Ratings range from 2 horse- 
power, 220-440-550 volts for the size 0 starter, to 30 
horsepower, 220 volts, 50 horsepower, 440-550 volts 





for the size 3 starter. All sizes have an interrupting 
capacity of at least ten times the maximum horse- 
power rating. Locked rotor currents are broken by 
either the solenoid switch or the disconnect switch 
which is located in the front. Space is thus saved 
for a side-operated lever which has three positions: 
“Off,” “Open,” and ‘“‘On.”’ The cover cannot be 
opened unless the disconnect switch lever is indi- 
cated as “Open.” 


Industrial Circuit Breakers 


OR use on 230 volt alternating current systems, 

the Square D Co., 6060 Rivard street, Detroit, 
has announced a new industrial multibreaker in 
both two and three 
pole form in capaci- 
ties of from 15 to 100 
amperes. [Enclosure 
is dustproof with a 
felt gasket between 
box and cover. Includ- 
ing the die cast ex- 
ternal handle, the 
operating mechanism 
is mounted on the 
cover of the box so 
that when the cover 
is removed the entire 
interior of the box 
around the breaker 
is left free for wiring. 
On the cover assembly, a quick make and break 
mechanism is also incorporated. Provision is made 
to indicate a tripped condition of the breaker by 
a white target signal which appears behind a glass 
window. The 50-ampere multibreaker measures 
11% x 6% inches and the 100 ampere size, 13% x 
9% inches. The breaker unit used is of the com- 
mon trip type so that an overload on any pole will 
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To assist manufacturers and en- 
gineers in finding practical solu- 
tions to problems involving the selection, treat- 
ment, fabrication and use of alloys containing 
Nickel, The International Nickel Company, Inc. 
have compiled essential facts based on years of 
tesearch and field studies. These facts are con- 
densed into convenient printed form. 

Also available for consultation is a staff of ex- 
Perienced engineers—men who have cooperated 


DRAW ON THIS STORE 
OF USER EXPERIENCE 
TO SPEED DEFENSE 





for years with producers and manufacturers—help- 
ing to work out solutions for a wide range of 
metallurgical problems. 

Now—when minutes and materials are so vital 
to defense efforts—make full use of this service. 
Send for a check list of helpful publications, or 
submit your specific problem to: 


NICKEL 


THE INTERNATIONAL NICKEL COMPANY, ING. szw"vonc"s 
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ELECTRICAL and MECHANICAL UNITS 
BUILT TO YOUR SPECIFICATIONS 
FOR SIMPLIFIED ASSEMBLING IN 


Complete Assembly 
for 
Dispensing Machine 


Package Units —a new forward step in 
the electronic, automatic, remote control arts 
and aviation field—may contain electrical 
and mechanical devices, mounting brackets, 
wiring assemblies, cord sets. Complete equip- 
ment for automatic operation of counting, 
weighing and dispensing machines, automatic 
control of production equipment and general 
control of electronic circuits are examples. 


Executives taking advantage of this plan free 
their organization from a maze of details, 
thus saving time, energy and costs. You lay- 
out the operating and space requirement — 
we consult with you and recommend a com- 
plete assembly to meet the required perfor- 
mance. All parts necessary for installation 
are carefully packed in an individual box 
ready for distribution to the production line. 


Sim plified engineering — simplified purchasing — 
simplified production and production control — 
undivided responsibility — and real economy are 
all offered in this new PACKAGE UNIT. 











R-B-M MANUFACTURING Co. § 


LDiwvrArun of 


- : pee 
ESSEX WIRE CORPORATION 
LOGANSPORT, INDIANA 
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cause all poles to trip simultaneously. This elim. 
inates possibility of the breaker causing single phas. 
ing of polyphase circuits. A thermal element af- 
fords a time lag on momentary overloads while a 
magnetic trip feature causes instantaneous tripping 
on heavy short circuits. Both box and cover of 
the breaker are made of black enameled sheet steel, 


Low Pressure Plastic Packing 


SED for packing centrifugal pumps, low pres- 

sure steam rods, valve stems, rotary pumps 
and expansion joints, a new plastic packing with 
reinforced tape vul- 
canized to outer sur- 
face, has been an- 
nounced by The Crane 
Packing Co., 1800 
Cuyler avenue, Chi- 
cago. This develop- 
ment is known as the 
Super-Seal plastic 
packing. Being ex- 
tremely pliable, the 
packing can be bent 
around small diam- 
eter rods and shafts 
without fracturing or 
cracking, or formed into small inside diameter rings 
without distortion. It is a dry-graphitized plastic 
packing produced from long-fiber asbestos, anti- 
frictional metal particles and special binders, and 
is available in six styles in sizes from % to 1-inch, 
graduated by sixteenths. It is furnished in coils, 
standard length spirals or in die-formed rings or 
sets to stuffing-box dimensions. 





Pump for Low Water Levels 


ODEL “VBA”, a new coolant pump an- 
1 nounced by Pioneer Engineering & Mfg. Co., 
Detroit, is distinguished by its compactness which 
makes possible the placement of the coolant pump 
under conditions beyond the range of other moé- 





els. The new pump is capable of functioning wit! 
an extremely low water level. Positive prime is 
(Continued on Page 88) 
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4 These and hundreds of other de- 
F3 sign problems involving flexible 
E connectors for the conveyance of 
g steam, air, oil and other liquids 
3 and gases have been solved by 
an- e the products of American Metal 
; Hose. The line runs from simple 
Cau square locked metal hose to 
ich “American Seamless,” the 
11¢ : : ‘ _ 
toughest tubing you can buy— 
mp available in various metals. 
100- 
; 
4 
: 
7 
ft 


4 Write for this 24-page manual on American 
Seamless Flexible Metal Tubing. Contains 
more than 75 pictures and charts explaining 


with applications and availability. Ask for SS-25. 
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And batch after batch “done to a turn’ 
THANKS TO AMERICAN SEAMLESS FLEXIBLE METAL TUBING 
































Indirect oil-fired ‘ Circulating Heat’’ De Luxe EC-TRI-FLEX tray oven made by 
the Petersen Oven Company, Chicago. Because this famous manufacturer must have a 
dependable flexible fuel line, he uses American Seamless Metal Tubing exclusively. 


900 loaves of bread per hour—that’s 
the capacity of this Petersen De 
Luxe EC-TRI-FLEX oven—enough 
bread to fill a day’s requirement for 
a medium sized community. So you 
can picture the loss that would be 
incurred if infrequent cleaning of 
the oil burner resulted in unpleasant 
odors, improper combustion, un- 
even heat, and consequent failure of 
a baking. 

But no danger of that happening 
here. The American Seamless Flexi- 
ble Metal Fuel Line allows the hinged 
burner to be swung out 
after each baking for cooling 













eal 





and a thorough cleaning. There is no 
need for disconnecting the fuel line. 
As a result the burners are easily 
cleaned and receive better mainte- 
nance than “hard to get at’’ burners 
with rigid fuel lines. American Seam- 
less is built to last, too. Its all-metal 
construction makes it impervious to 
the chemical action of oil and assures 
sturdy resistance to the intense heat 
encountered in this usage. It’s as 
flexible as garden hose and as de- 
pendable as the rigid tubing from 
which it is made. Easily installed, it 

gives a neat, streamlined ap- 
pA :; 

pearance to the burner. «zs 






American Metal Hose Branch of THE AMERICAN BRASS COMPANY 


General Offices: Waterbury, Conn. * Subsidiary of Anaconda Copper Mining Co. 


In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ontario 
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THE Imperial evectric co. 


Manufacturers of Electric Motors and Generators, 
1 HP. to 300 HP. in all modifications 
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Since 1889 


* 


: RIGHT PRICES 


eee 


Jmperial 
TOTALLY ENCLOSED FAN-COOLED 
SQUIRREL CAGE MOTORS 


@ Built to “take it’’ under the toughest atmospheric 
conditions, these Imperial Totally-Enclosed Fan- 
Cooled Motors, standard and explosion proof, are 
expressly designed to give trouble-free service in 
dust and fume-infested areas. 

@ Every essential part is completely protected. Bear- 
ings are mounted in special enclosed cartridges. 
Windings are specially treated to insure perfect 
sealing. Imperial engineers have placed special 
emphasis on Rigidity, Simplicity of Construction, 
Effective Heat Dissipation, and absolute Sealing of 
all vital parts. , 

@ Ratings range from 1 to 200 HP ... Constant and 
Multi-Speed . . . Built for all voltages and cycles... 
1, 2, or 3 Phase. Explosion-Proof Fan-Cooled Motors 
carry Underwriters’ Laboratories Label. 

@ Behind the excellent quality of Imperial Motors, 
Imperial’s rigid adherence to its business creed of 
QUALITY, SERVICE, RIGHT PRICES, and COUR- 
TEOUS TREATMENT is the big reason why manu- 
facturers who have had long experience in dealing 
with various motor-builders are among the best 
customers of Imperial. 

@ Complete information about Imperial Motors 
should be in your files. A card will bring it. 
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(Continued from Page 82) 

assured even with the reduced height of coolant in 
the supply tank. The pump, which can readily be 
taken apart and serviced, may be mounted on the 
outside of the machine or tank below fluid level, 
Mountings are made with two outlets, either right 
or left-hand. Motors have also been improved in 
contour design and by the absence of inlet piping, 
lending a note of neatness to the appearance of 
the machine to which the pump is mounted. The 
same improved design is also carried throughout 
the entire line of the company’s pumps. 


Gear Type Hydraulic Pump 


NNOUNCEMENT of a new, larger size, gear- 

type, hydraulic pressure generator has been 
made by Hydro-Power Systems Inc., Mount Gilead, 
Ohio. Model “G”- 
60 gear pump, of 
constant’ delivery 
type, has a de- 
livery of 60 gallons 
of oil per minute 
at 1000 pounds per 
square inch line 
pressure. It has 
heavy-duty con- 
struction with 
flange connections. 
Close tolerances 
are maintained be- 
tween working 
parts so that pump 
output efficiency is high. Precision spur gears of 
narrow width and large pitch diameter are used, 
reducing both hydraulic load on gears and distance 
between gear shaft bearings so that shaft deflec- 
tion is minimized. Provision is made for long bear- 
ing life and accurate positioning of pump gears by 
mounting gear shafts on precision tapered roller 
bearings. These gear pumps are used for various 
applications such as prime movers for hydraulically- 
operated machines requiring medium pressures; a8 
drives for auxiliary units, etc. Model “G” pump is 
recommended for operation at 1000 pounds per 
square inch on such applications where peak pres- 
sures are “flash” or momentary; for operating up 
to 500 pounds per square inch where peak pres- 
sures are maintained or held for any appreciable 
time. 





Starter for Mining Service 


OR mining equipment such as conveyors, pumps, 

fans, etc., remote and automatic control has 
been provided in the new d-c combination starter 
announced by Westinghouse Electric & Mfg. ©. 
East Pittsburgh, Pa. Automatic starting and ac 
celeration are accomplished from a built-in or T 
motely mounted pushbutton. A line disconnecting 
switch, low voltage protection, instantaneous ove! 
load protection, and safety interlocks to prevent 
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WUT FOR FAST PRODUCTION, this paper-board machine at the plant of Alton Box Board Company 
turns out a continuous sheet of strawboard, .009” thick, at the rate of 520 feet a minute. Rolls 
furnished by. Beloit Iron Works are equipped with large, heavy-duty Bantam Bearings. Supplying 
specially designed bearings for many applications in paper, steel, and rubber mills, and other in- 
dustries where heavy loads and severe service are encountered is a major part of Bantam’s service. 





POWER ECONOMY is the design keynote of Oliver 
Farm Equipment Company’s Row Crop 60 Trac- 
tor—built for heavy duty farm service. Animpor- 
tant factor in its economy of operation is the 
use of Bantam Needle Rollers in the cluster 
gear transmission to provide efficient anti- 
friction operation in extremely limited space. 




















THIS HEAVY-DUTY DRILLING MACHINE of the 
multi-station type, built by The National 
Automatic Tool Co., is provided with a 
36-inch diameter automatic indexing table. 
Table rotates on specially designed Bantam 
Ball Thrust Bearing, measuring 26 63/64” 
O.D., with load capacity of 8,000 pounds 
at 10 RPM, 30,000 pounds stationary. 
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HIGH OSCILLATING LOADS on the saddles and 
pitmans of The National Supply Company’s 
pumping units are easily handled with 
Bantam Quill Bearings—the compact anti- 
friction bearings that combine high capac- 
ity with low cost and small size. For addi- 
tional information on the Quill Bearing, 
write for Bulletin B-104. 





{ERY MAJOR TYPE OF ANTI-FRICTION BEARING 
is included in Bantam’s line—tapered roller, 
straight roller, needle, and ball. Bantam 
engineers, with their broad background of 
xperience in bearing design and application, 
‘commend the type that best meets your 
requirements—or design special bearings for 
unusual conditions. If you have a difficult 
bearing problem, TURN TO BANTAM. 


Banram 








STRAIGHT ROLLER - TARERED ROLLER - NEEDLE - BALL 


BANTAM BEARINGS CORPORATION ¢ SOUTH BEND ¢ INDIANA 


EARINGS 
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ACCURACY? 


All General Electric 
small panelinstruments 
are accurate within 2 
per cent of full-scale 
value. 


RELIABILITY? 


G-E instruments will 
remain accurate and 
dependable through- 
out years of service. 


LONG SERVICE? 


They’ll outlive the 
machines on which 
they are installed. 


COMPACTNESS? 
Both 214- and 3)4-in. 


sizes are available in 
a variety of shapes. 


APPEARANCE? 


Their modern flush, 
semiflush, and surface 
mountings harmonize 
nicely with modern 
machines. 


The complete line of 
G-E small panel instru- 
ments is described in 
Bulletin GEA-2645. 
You can obtain copies 
from the nearest G-E 
office. Or write General 
Electric, Schenectady, 
New York. 


HEADQUARTERS FOR ELECTRICAL MEASUREMENT 





opening the door unless switch is off, are some of 
the safety features included. When disconnecting 
switch is closed and start button pushed, the line 
contactor closes, starting the motor with resistance 
in the circuit. The coil of accelerating contactor is 
connected across motor armature. As the motor 
accelerates, the voltage across the armature in. 
creases and causes the accelerating contactor to 
close at the proper time. This short circuits the 
resistor and connects motor across the line. A 
small adjustable field rheostat may be added when 
an accurate definite motor speed is desired, provid- 
ing up to 15 per cent increase in speed. 


Recycling Control Is Automatic 


OR use with meters to initiate regeneration of 
automatic processes, a recycling control is being 
supplied by The Permutit Co., 330 West Forty- 
second street, New York. The control is actuated by 
a synchronous electric motor. Mercury switches 
are employed throughout to ensure dustproof, cor- 


REAR COVER 





rosion-resistant contacts. There are no electrical 
current carrying parts on the dial. When predeter- 
mined amount of water has passed through the 
meter, contact is made to initiate automatic cycle. 
The meter control then resets itself and is ready 
automatically to measure another predetermined 
quantity of water. By means of an easily accessible 
dial visible through a glass face, adjustment of the 
quantity of water to pass through the meter 
is accomplished. 


Split and Solid Journal Bearings 


OLID and split journal bearings have been im- 
proved and can now be furnished promptly by 
The Jeffrey Mfg. Co., Columbus, O. Of accurate 





dimensions with modern rounded lines and smooth 
gun metal finish, these precision-made bearings 
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By permission of 
Ringling Bros. & 
Barnum & Bailey. 


Hele-Shaw 





OTHER A-E-CO PRODUCTS: LO-HED HOISTS, TAYLOR STOKERS, MARINE DECK AUXILIARIES 
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POWER 


In these jittery days, you designers and 
manufacturers haven't time to fiddle 
with design changes. Fortunately, Hele- 
Shaw fluid power furnishes a ready 
answer to some of your problems. The 
Hele-Shaw Fluid Power Pump delivers 
oil under pressure for operating presses, 
rams, reciprocating devices and similar 
mechanisms. Pressures as high as 3000 





pounds per square inch can be obtain- 
ed direct from the pump. But suppose 
you don't need 3000: pounds? You can 
easily adjust the Hele-Shaw pump reg- 
ulator quickly to your changed require- 
ments, without disturbing your machine 
or the Fluid Power piping. Fluid Power 
can be Gargantuan—or as gentle as a 
kitten. Take advantage of this and the 
many other benefits of Hele-Shaw Fluid 
Power when you build or operate ma- 
chines for peace-time or war-time pro- 


rgR POWER 


duction. 


WOTE AT 


Hele-Shaw Pump with Type GAM regulator. This one 
of many Hele-Shaw regulators, permits a wide range 
of pressures on the work stroke, independent of the 
pull-back pressure. 








Steeping press for the cellophane industry uses Hele-Shaw Pump with 


Fluid Po wer Pump a hand-operated Hele-Shaw GAM Control. Control regulates volume and 





pressure independently, eliminating need for auxiliary operating valves. 









ARAMINGO AVENUE, PHILADELPHIA, PA. 

















FELT EXPERT 


HE man who sends in an American Felt Company 

card is worth seeing. He is not a “casual” caller. If 
you are a user of FELT, he will have new, late facts from 
the field or from the laboratory to pass on to you for the 
betterment of your product or the curtailment of costs. If 
you are not now using FELT, he will tell you how others in 
your industry are using FELT profitably . . . give you bed- 
rock information on time or labor-saving possibilities 
through the use of FELT. American Felt Company repre- 
sentatives are salesmen ... good salesmen... their aim 
is to counsel with you as to the precise FELT you need for 
each specific job. When you are using the proper FELTs, 
you are a satisfied FELT user. They will then take their 
chances of selling you American Felts. These men are the 
type of salesmen you like to do business with . . . they 
wear well because they serve well. Any time you want 
facts about FELT just drop us a line, or see the man who 
presents the American Felt Company card. 


American Felt 
Compan: 


TRADE MARK 





General Offices: Glenville, Conn. 


Plants at Franklin, Mass., City Mills, Mass., Glenville, Conn., 
Newburgh, N. Y., Detroit, Mich. 


PRODUCERS OF FINEST QUALITY PARTS FOR OIL RETAINERS, 

GREASE RETAINERS, WICKS, DUST EXCLUDERS, GASKETS, IN- 

SULATING FELTS, CHANNEL FELTS, UPHOLSTERY RISER STRIPS, 

BODY SILENCING PARTS, DOOR MECHANISM GASKETS, AND 
BODY POLISHING WHEELS 


WRITE FOR DATA SHEETS 















have machined bases and faced ends. Height tp 
center line of shaft is rigidly maintained. Th 
babbitted bores are broached to a smooth hard gy. 
face and require no wearing-in. Both the solid ang 
split types are tapped for grease cups or pressure 
fittings and an ample storage groove in the top pro. 
vides proper distribution of lubricant. The split 
bearing, in addition, has feeder grooves on each 
side. 


Solenoid Starter Is Magnetic 


AGNETIC solenoid starters and contactors, 

in sizes “0” and “1,” have been announced by 
The Arrow-Hart & Hegeman Electric Co., Hart. 
ford, Conn. Separate bakelite 
units for each pole confine the 
arc and exclude dust. All con- 
nections are made from the 
front, and coils with clearly 
visible ratings are easily 
changed. Separate electrical in- 
terlock switch, enclosed in 
bakelite, is supplied normally 
open or closed. Positive quick 
make and break switching 
mechanism in overload relay 
is insulated from bimetal and heater. Overload re- 
lays are regularly supplied for manual reset, but 
can be changed for automatic reset if desired. Reset 
button is independent of the cover. The starters 
and contactors are for control of motors up to 7% 
horsepower single or polyphase, 110-550 volts, al- 
ternating current. 





Inet 
are tr 
Minet 
rend 
plete 
oll f 
with 


High-Speed Counter Improved 


N IMPROVED high-speed coil winding counter 
has been introduced by Production Instrument 
Co., 702-08 West Jackson boulevard, Chicago. De 
signed for direct connection to the motor shaft or 
for operation through a flexible shaft, the counter, 
















in actual service, counts at speeds as high as 9000 
turns per minute. A single motion resets the counter } 
to zero, and a unique pointer design gives instant 
visual check of reset. It also deducts turns taken 
off the coil in case of overrun, permitting accurale . 
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RELAYS SHRINK the Production Triangle! 


%& Now is the time to draw-in the line on materials — machine 
operations—man labor hours... three costly, hard-to-get ‘‘in- 
gredients”’ that complete the production triangle. Where to pare? 


Begin with your present method of control. If not electrical, 
you’re probably doing an unintentional job of extravagant 
waste (Area "B”’ above), waste that can find you “hard-put’’ 


another year hence. But... let Guardian Electric engineers de- | 
sign your control with Relays by Guardian, and you scale | 
down, not one, not two, but ALL THREE of these priceless | 
essentials (Area “A” above), in triple-thrifty proportion. 


IRB ILAYWS by GUARDIAN 


Perhaps gears, cams, springs end 
lever controls are merely a habit. 
Or, you just haven't tried electrical 

_control with Relays by Guardian! 
Once you do, watch friction, wear 
and dissipated action hit the van- 
ishing point. Watch costs go down 
- +. production go up... with im- 
proved performance assured in 
the bargain! 


*7,146 STANDARD GUARDIAN 
CONTROL PARTS AVAILABLE 


Without re-planning your product 
in more than a few details ...a 
single unit or combination of Re- 
lays, Switches, Solenoids by 
Guardian can be quickly assem- 
bled into production SAMPLE form 
from more than *7,146 standard 
Guardian control parts. Then, ANY 
QUANTITY for fast delivery of the 
very control you need. We urge 
you... send in your blueprint for 
cost-free engineering suggestions 
now... today. 


Vv 


FREE—Jnitial Your Letterhead 
for New 1941 Catalog ‘‘D’’. Write 


GUARDIAN 


1621 West Walnut Street 


INTERLOCKING CONTROLS 
RADIO CONTROLS 
LIQUID LEVEL 
AIRPLANE CONTROLS 
COMMUNICATIONS 
TIMING CONTROLS 
STEPPING RELAYS 


U.S. GOVERNMENT 
SPECIFIED CONTROLS 


CONTACT SWITCHES 
COUNTING UNITS 
REMOTE CONTROLS 


SOLENOIDS 
DELAYED ACTION 





Series BK—16 Relay. Built to 
minimum tolerances and the 
most exacting requirements in 
production quantities for the 
U. S. Signal Corps. 


*Inventory Count Jan. 1, 1941 


ELECTRIC 


Chicago, Illinois 
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winding at high speed. The counter, equipped with 
hobbed gears and Oilite main bearing, has large 
legible figures reading to 10,000 turns. Pointers 
have specially designed friction hubs which afford 
large bearing area for dependability and minimum 
wear. An adjustable base provides for easy align. 
ment with motor. 


Induction Motor Is Splashproof 


g i O SUPPLEMENT its recently announced Tyi- 

Clad polyphase and single-phase open general- 
purpose motors, the General Electric Co., Schenec- 
tady, N. Y., has introduced a line of Tri-Clad splash- 
proof, ball-bearing, polyphase induction motors in 
sizes from 1 to 15 horsepower. This motor is es- 





pecially designed to meet needs of applications 
where splashing water and other liquids are pres- 
ent, such as on machines for dairies, breweries, 
paper mills, food industries, packing plants, labora- 
tories and similar applications. Features of the 
motor include cleanlined appearance, triple protec- 
tion—against physical damage, electrical break- 
down, and operating wear and tear—sturdy cast- 
iron stator frame and end shields, resisting rust 
and corrosion, wire windings highly resistant to 
moisture, and thoroughly protected ball bearings. 


High Strength Malleable Offered 


NOTHER new material, Belectromal, has been 

made available by the Belle City Malleable 
Iron Co. and Racine Steel Castings Co., both of 
Racine, Wis. Melted and alloyed in an electric 
furnace, the metal is a malleable iron used for parts 
requiring high strength with an ability to with- 
stand shock and rough handling in the machine 
shop. The company now supplies five types of fer- 
rous castings and three of the malleable. 


Controllers Are Motor Operated 


EW motor-operated secondary controllers for 
use with polyphase wound-rotor motor on 
fan, pump and similar drives, have been al 
nounced by Westinghouse Electric & Mfg. © 
Either 13 or 20 balanced points of control are pro 
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Above: Van Norman's 
new Cone-driven divid- 
ing head. 

At left: Mounted on a 
Van Norman Universal 
miller. 

At right: The Cone- 
Drive layout used in 
the Van Norman head. 
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CURRENT CONE OPERATING RANGES 
++ Low, 1 to 6; High, 180 to 1 
low1/15rpm., High 30000 rpm. 

(CD.)Low, 5/8in.; High, 271 /2in. 


Accuracy to the third decimal is charac- 
teristic of the new dividing head recently 
introduced by VAN NORMAN 
MACHINE COMPANY. 

That Van Norman is able today to offer 
what is probably the most accurate device 
of its kind on the market is due in a large 
measure—according to Van Norman en- 
gineers—to the use of Cone-Drive worm 
gearing. 

These Cone-Drives—of 40 to one ratio, 
and 2.500 inch center distance—are pro- 
duced for Van Norman to ZERO backlash 
and an accuracy possible only with worm 
gearing manufactured by the Cone-Drive 
process. 

As a ‘plus’, users get in this dividing 
head a gearset that will stay put longer 
and wear less, due to the lower unit pres- 


CONE WORM GEAR DIVISIO 
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MICHIGAN TOOL 
7171 E. McNICHOLS ROAD, DETROIT 


sures resulting from the great area-contact 
and larger number of teeth in contact in 
Cone-Drives. Greater load carrying ca- 
pacity is another ‘plus’, as are the natural 
lubricating characteristics of Cone-Drives 
—entering teeth pushing oil in ahead of 
them instead of squeezing it out. 


Designed originally to go with Van 
Norman’s universal milling machines, the 
dividing head has now also been made 
generally available as a separate unit for 
use in combination with drilling machines, 
milling machines, grinders, for inspection 
devices, etc. It may be power operated 
if desired. 


We will be glad to send you further in- 
formation on Cone-Drive gearing. Just drop 
us a line on your Company letterhead. Ask 
for CW-41D. 


COMPANY 
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VELLUX” 





‘*TN THESE busy days, we haven’t 
time to experiment with this or 






that vellum tracing paper which 
claims to be as good as Vellux. We 
KNOW -— from years of experience — 
that Bruning Vellux helps us to get 
our work out on time!” 


You, too, will find Bruning Vellux a 
time-saver on the drafting board—in 
making prints—and in the files. Bruning 
Vellux meets every test for erasing and 
durability. Its high transparency is /ast- 
ing. It is white—and stays white. Even 
after years of use, a Vellux tracing never 
becomes brittle—never loses its pliability. 
Find out why Vellux has been first 
choice of so many draftsmen for 21 years. 
Mail the coupon for a generous working 


sample! 


'BRUNING 
Since 1897 


SPEEDS—SIMPLIFIES—AND PROTECTS 
A NATION’S DRAFTING 


New York * Chicago * Los Angeles * Boston * Detroit * Houston * Newark 
Kansas City * Milwaukee * St. Louis * Pittsburgh * San Francisco * Seattle 


r 
| CHARLES BRUNING CO., Inc. 1153-213 
New York: 100 Reade St.—Chicago: 4700 West Montrose Avenue. 

| Los Angeles: 919 So. Maple Avenue. 

l Gentlemen: Please send me a generous working sample of Bruning Vellux— 
| the better vellum. 

| 

| 

l 

l 


Name Sciatic elec cicada dil sei pig S 





Company-_---- 





Address 








vided on the new SC controller by varying the ey. 
ternal resistance in the motor secondary winding 
Enclosed in a self-supporting steel cabinet, the unit 
has cam-actuated contactors arranged for sequen. 
tial operation in pairs from a common motor. 
driven camshaft. Individual cams give quick 





“make” and “break’’ contact action. Drive mech- 
anism consists of a pilot motor, a gear reduction 
unit, and a geneva gear for angular movement of 
camshaft. Step-by-step action is assured by a gear 
and pinion arrangement to move controller one full 
position or point for each gear revolution. Over- 
travel protection is provided by auxiliary cam-ac- 
tuated switches. The motor has such optional fea- 
tures as remote position indication, follow-up at- 
tachment and time delay operation, and can be ob- 
tained for 115 or 230 volts direct current and 110, 
220 or 440 volts alternating current. 


Automatic Metering Lubricator 


UPPLYING the right amount of lubrication at 

the right time for vacuum pumps, a new aulo- 
matic mechanical metering lubricator has been de- 
veloped by Lei- 
man Bros. Inc., 
101-P-7 Christie 
street, Newark, 
N. J. Suitable 
for use _ on 
pumps and for 
other difficult 
lubricating 
problems, the 
company is now 
offering it for 
use on any ma- 
chine or device 
where a moving 
part is to be lu- 
bricated. Fric- 
tion contact of the rotating attachment of the Jubri- 
cator with the surface of any shaft furnishes the 
means of starting and stopping the flow of the oil. 
Actual feeding is performed by a device which may 
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Our production facilities are set up for 
the primary purpose of producing stock 
gecrs in large quantities. To maintain the 
interchangeability of our stock gears it is 
absolutely essential that a constant check 
be kept on quality of workmanship and 
materials. 

To accomplish this, our Inspection De- 
partment is equipped with precision test- 
ing machines, tooth comparators, hardness 
testers, special gauges, special fixtures and 
other essential equipment. One of our in- 
spectors is shown above checking produc- 
tion gauges with a set of Johansson gauge 





Quantity, Yes—sut QUALITY ALWAYs! 


blocks — accurate to millionths of an inch. 

To obtain the best finished product actual 
machining operations are carefully 
planned before production. For example, 
the holes of practically all gear blanks are 
carefully ground before any teeth are cut 
— with the result that accuracy is obtained 
in the actual cutting of the gear. 

The Boston Gear Works, Inc. has always 
maintained a standard of high quality. 
This is the main reason why so many 
Boston Gears are giving satisfactory serv- 
ice in all types of industry. 

Quantity, Yes — but Quality Always! 


BOSTON GEAR WORKS, INC., NORTH QUINCY, MASSACHUSETTS 





HE complete line of Boston 


To] 


END for your free copy of 





» Gear Stock Products in- 
“'Udes: gears, speed re- 


Sucers, chain and sprockets, 
couplings, universal joints, 
Pitow blocks, bearings, etc. 
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our General Catalog +53 
containing complete specifi- 
cations and list prices an all 
our gears and other power 
transmission equipment. 











When you need a BETTER 


Solenoid Valve — zemember... 
































SHUT-OFF VALVES 


SAFETY SHUT-OFF AND 
TRIP VALVES 


PLAIN SHUT-OFF, 
_ ADJUSTABLE FLOW, AND 
ADJUSTABLE BY-PASS VALVES 


TWO-WAY AND THREE-WAY 
EXTERNAL PILOT- 
CONTROLLED VALVES 


THREE-WAY AND FOUR-WAY 
PILOT VALVES 


EXPLOSION-PROOF 
SOLENOID VALVES 


| SPECIAL SOLENOID VALVES 














here tight seating— 
every time—is of 


| 


| be regulated and set to feed from one drop in ten 
| minutes to ten drops in one minute. It does not rely 





utmost importance. 


The Type GIX Asco Valve used 
by American Type Founders, 
Inc., on their Kelly Clipper 
Printing Presses was not selected 
for its size—or its shape. 

It's a rather small, squat valve, 
but when investigated by ATF, 
this Asco Valve seated perfectly 
and closed completely—every 
time—on test and on the press. 

Tight seating isn’t, of course, 
the only advantage of this or of 
other types of Asco Valves. 
There are many others—and 
among them, you may find the 
answer to your particular prob- 
lem. 

If you are interested in trouble- 
free solenoid valve service, we 
suggest that you, too, investigate 
Asco first—and then make com- 
parisons. 

A new catalog will be sent 
without cost or obligation. 


Automatic Switch Co. 


49 East llth Street, New York, N. Y. 
TELL US WHAT YOU WISH TO ACCOMPLISH 
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on gravity feed for the oil to reach the surface pp. 
quiring lubrication; the device parcels out oi] g 
set speed, and when machine stops the oil Ceases, 
The lubricator has a visible oil container, 


Meter Attached to Analyzer 


O INSURE greater accuracy in making meas. 
urements with its new surface analyzer, the 
Brush Development Co., Cleveland, has introduced 
a new meter attachment which provides a visya] 





indication of the root-mean-square average height 
of irregularities expressed in microinches. With 
a flip of a switch the meter will make a permanent 
and instantaneous record of the actual heights and 
depths of the irregularities in microinches. 


New Converter Announced 


ORE compact, modern and convenient the new 
converter, announced by EICOR, 1060 West 
Adams street, Chicago, is intended for portable 
or stationary use. It converts direct to alternating 





current for amplifiers, projectors, phonograpi 
radio receivers, transmitters, medical equipmel 
musical instruments and other applications. Sup 


| plied with or without filter the converter is aval 


able for 6, 12, 32, 115, 230 volts or other stan 4 
DC input—and has standard AC output. It 
equipped with ball bearings. 
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MICROMATIC F HYDROHONER 
AUTOMATIC MICROSIZE 


Generates 
Uniform Size within .0002" to .0005’ 


Bore Accuracy within .0001" to .0002" 
Removes Sufficient Stock for Above Results 


Automatic 
NT-Tele) aXe Me) of-1-1e 
Gear 





In forged steel second speed gear bores 1.062” I.D. x 1. 886" long, and Rockwell C 49-54 hardness; total 
error up to .001” is corrected by removing .001” to 0015" stock following grinding, generating uniform 
size within .0005", geometric accuracy within .0001” to .0002” and surface smoothness accuracy within 
18 to 2.5 microinches root-mean-square —all at the rate of 240 bores per hour on this two spindle machine. 


Generates any desired type and degree of surface smoothness 
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Circumferential (root-mean-square)— 1.8 to 2.5 millionths of an inch 





MICROMATIC HONE CORPORATION 


1345 E. Milwaukee Ave. Detroit, Michigan 
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t/ 
Ve VALVE DESIGN 
gives you positive, 


Hannifin ‘‘Packless’’ Air Control Valves provide 
the smooth, easy handling and positive control 
so necessary to continuous production with 
air operated equipment. The simple disc-type 
design has no packing—and no leakage or 
packing maintenance troubles. The bronze 
disc controlling air flow is ground and lapped 
to form a perfect seal with the seat. Wear is 
negligible, but, if necessary after long service, 





the original efficient 
seal is restored by 
simply re-lapping. 


Hannifin Air Con- 
trol Valves are made 
in 3-way and 4-way 
types, hand and foot 
operated, spring re- 
turn, heavy duty 
rotary, manifold, 
and electric remote 
control models, for 
control of single- or 
double-acting cylin- 
ders. Write for Bul- 
letin 34-MD for com- 
plete specifications. 


HANNIFIN MANUFACTURING COMPANY 


621-631 SOUTH KOLMAR AVENUE 


e CHICAGO, ILLINOIS 


HANNIFIN 


"packless ¥ 
AIR CONTROL VALVES 
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| sibilities. Since grad- 


accurate control of 
air power 


American Gear Man- 





Of Machine 


PPOINTMENT 

of Dwight Rich- 
ards as chief engi- 
neer of the Railroad 
division of The Buda 
Co., places in charge 
of the development 
of new equipment 
one who is ably suit- 
ed to handle respon- 


uating in mechan- 
ical engineering 
from Ohio State, Mr. 
Richards has fol. 
lowed his profession 
closely and gained 
valuable experience. Before joining the Buda com- 
pany he was chief engineer of the English com- 
pany of Sullivan Machinery Co. (in England) in 
charge of the design and manufacture of coal min- 
ing machinery, hoists, drills, rock-loading equip- 
ment and other machinery built by the company 
for England, Europe and South Africa. He was with 





_ the organization for seven years but due to the 


war he returned to the United States in July, 1940. 
Prior to his connection with Sullivan, Mr. Richards 
was chief engineer for the Myers-Whaiey Co. He 
has also been associated with Insley Mfg. Co., and 


| Marion Steam Shovel Co., in engineering capacities. 


LECTION 
of Walter P. 
Schmitter, chief en- 
gineer of The Falk 
Corp., Milwaukee, as 
president of the 


ufacturers’ associa- 
tion has_ recently 
been announced. Mr. 
Schmitter has been 
active in the formu- 
lation of practices 
of the association 
and has contributed 
widely to technical 
gear literature in 
the form of numerous papers and articl 
as addressing many important groups. Holding num 
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es, as well 
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A good motor is not enough—it must be the right motor for 
the job. In order to properly select a motor, the following 
points should be considered. 


Load Cycle... What maximum and minimum horsepower 
is involved, and what is the probable duration of each? 


What are the maximum starting torque requirements? 


Isthe duty cycle continuous or intermittent, and what method 
of control and overload protection is contemplated? 


Power Supply ... A. C. or D. C., and frequency if A. C. 
-- Voltage... Phase ... Special starting current limitations, 
if any, imposed by the power supplier. 


Speed Characteristics ... Single constant speed... 
Variable or multispeed. 


Mechanical Construction . . . Is open type motor ac- 
ceptable... or should Splash proof, Totally-enclosed fan- 
cooled, or Explosion-proof motor be used? 


A Wagner, factory-trained, sales-engineer is ready to assist 
you in selecting the proper motor for your specific require- 
ments, 





2s: 


_ WRITE FOR BULLETINS 
_MU-177, MU-179 and MU-182 





—————————__. 
AGNER MOTORS ARE BUILT TO MEET 


EVERY REQUIREMENT 


_..a Wide Range of Types and Sizes with varied 
Electrical and Me 


MOTORS 
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chanical Characteristics ...-: 








Diversified Types: It’s easy to select a WAGNER motor 
that exactly fits the job because there is such a wide range of 
types and sizes from which to choose, each one designed and 
built for a particular kind of service. 


Modern Design: Wagner motors are neat and compact, 
up-to-the-minute in design, and harmonize with the most 
modern machinery and equipment. 


Dependable Performance: Wagner motors are well engi- 
neered and sturdily constructed, making them absolutely de- 
pendable even when operating under the most severe service 
conditions. A fifty-year reputation for satisfactory perform- 
ance is your assurance that the best buy in motors is Wagner. 


Quick Service: With branch offices and warehouses in 25 
major cities, and a centrally located plant at St. Louis, Missouri, 
the Wagner organization is equipped to render immediate 
service anywhere in the country. 







Wasner Electric Corporation 


6400 Plymouth Avenue, Saint Louis, Mo.,U.S.A. 





e TRANSFORMERS ¢ FANS ¢ BRAKES 















WANTED 


@ Mechanical engineer 





with from two to four 
years experience in the 
actual design of ma- 
chines and with the 
ability to express him- 
self in writing. Age 
preferably between 26 
and 30. Salary open. 
Position offers excel- 
lent opportunity for 
advancement. Address 
Box 141, MACHINE 
DESIGN, Penton Bldg., 


Cleveland, Ohio. 
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erous major patents pertaining to gears and Power 
transmission devices, he is well versed in this syp. 
ject. Mr. Schmitter received his early training at 
Dickinson Technical and Industrial school anq the 
Brooklyn Polytechnic institute. For short Periods 
later he was employed with the American Machine 
& Foundry Co., Cutler-Hammer Mfg. Co., the Allis. 
Chalmers Mfg. Co., and spent some time in consult- 
ing practice in Milwaukee in special machine ¢e. 
sign. He became connected with Falk in 1923, at 
the present time, in addition to his new post, Mr, 
Schmitter is a member of the executive committee 
of the A. G. M. A., chairman of the helical and her. 
ringbone committee of this association, a member 
of the Association of Iron and Steel Engineers, and 
the Army Ordnance association. 


S PRESIDENT 

of the Ameri- 
can Society of Tool 
Engineers, Frank 
W. Curtis is in a 
position to place to 
good use his experi- 
ence and knowledge 
in the engineering 
field. He is associ- 
ated with the Van 
Norman Machine 
Tool Co., Spring- 
field, Mass., as chief 
engineer in charge 
of milling machine 
design, and is also a 
member of the executive board of that concern. 
Graduating from high school in New York, Mr. 
Curtis devoted his studies to mining engineering 
and became connected with one of the largest lead 
and zinc mining companies in the Joplin area, which 
he managed for some time. He then studied mechan- 
ical engineering and went to Detroit where for 
many years he worked in the capacities of tool and 
machine designer, production supervisor and effi- 
ciency engineer, with concerns such as Ford, Stude- 
baker and Maxwell (now Chrysler). Later he be- 
came identified with the design of special ma- 
chinery and development of production equipment. 
After working in an editorial capacity with a trade 
journal he joined Kearney & Trecker Corp., Mil- 
waukee, as research engineer. His next connection 
was with the Van Norman Machine Tool Co. 





CarL A. Cover has been named executive vice 
president and top ranking official of the Douglas 
Aircraft Co., directly under Donald W. Douglas, 
president. To make improved co-ordination set 
sible, necessitated by increased production activities 
and plant expansion, five new advisory councils 
have been named, one of which is the new products 
council under the chairmanship of Mr. Cover. Other 
members are ARTHUR E. RAYMOND, E. F. BURTON. 


MacHIne Desicn—July, 19%! 














\ 


fal / 
fs / 
| PEMA 


‘en 


N a 


} 


¥. 


|) ee 
’ te 
\. \ 
ON 


i 
( 





m MECHANIZED and HYATTIZED FOR DEFENSE! 





Mr. 

ve *% Tanks and trucks, airplanes and armored _fense contracts and regular production at the same time. 
: cars, gun mounts and gun carriages. ..as well as the Yes, we are producing as never before, but always 
ich machines that help build them...depend on Hyatts, maintaining the traditional standards of Hyatt quality 
” and Hyatt Quality, to carry the load and guard against for the bearings of America’s defense equipment on 
for Wear. the front line as well as in the field and factory, mine 
and These many duties of Hyatts...in the basic raw ma- and mill, highway and railway that back it up. Hyatt 
ffi- terial industries, in the machines that make defense equip- Bearings Division, General Motors Sales Corporation, 
de- ment, and in the defense equipment itself... keep our men Harrison, New Jersey; Chicago, Pittsburgh, Detroit 
be- and our plant working at peak capacity to fill vital de- | and San Francisco. 
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THE FIRST DRAWING I EVER 
MADE— GOOD AS NEW TODAY, 
THANKS TO ARKWRIGHT! 





“Here’s the first drawing I ever made on 
this job! Drew it twenty years ago on a piece 
of Arkwright Tracing Cloth. Just out of curi- 
osity we ran it through the blue printer the 
other day, and the prints we got were as clean 
and ‘snappy’ as you’d get from a brand new 
tracing!” 

What this man did cut of curiosity — you may 
have to do! Make sure now your important 
drawings can’t be destroyed by tracing cloth 
that turns brittle and opaque with age. Specify 
Arkwright Tracing Cloths! You'll get a tracing 
cloth that is clean, highly transparent, free from 
imperfections, thin yet strong — with a surface 
the way you like it. You'll find one of the 
four Arkwright brands is just right for you! 
Arkwright Finishing Co., Providence, R. I. 


Be sure to get your copy of our new catalog 
— free on request! 


Fo ohh lined 











chief designer, and E. H. HEINEMANN, chief engi- 
neer of the El Segundo plant. Mr. Cover was former. 
ly vice president and general manager of the com- 
pany. 
¢ 

R. H. CHADWICK has been made assistant to ihe 
manager in charge of engineering, General Electric 
Co., Schenectady, N. Y. Since enrolling in the test 
course at Fort Wayne in 1912 he has been a member 
of the transformer engineering department. C. H. 
MATSON has been promoted to assistant works man- 
ager. He joined G. E. in 1909 as mechanical drafts- 
man, later becoming head of the factory engineer- 
ing department, in 1919 plant superintendent, and 
in 1925 assistant to general superintendent. E. J, 
THOMAS, since 1926 a member of the transformer 
department, has been named engineer of the special- 
ty transformer department, Fort Wayne. 


° 
WILLIAM L. LuDWICcK becomes chief engineer of 
the instrument division of Thomas A. Edison Inc, 
Formerly he was connected with Farnsworth Tele- 
vision & Radio Corp., where he was chief mechan- 
ical engineer in charge of commercial design of 
television transmitter and high frequency ap- 


paratus. 
. 
T. E. SHEA, engineering vice president of Elec- 


trical Research Products Inc., has been granted a 
leave of absence to participate in studies for the 
National Defense Research committee. Dr, E. M. 
HoNAN, of the company’s Hollywood office, has 
taken over the direction of motion picture cngineer- 
ing activities in Mr. Shea’s absence. 


7 
J. M. Roperts was re-elected president of the 
Scientific Apparatus Manufacturers’ Association. 
FREDERICK Post, president, Frederick Post Co., was 
named to a vacancy on the board of directors 
created by the retirement of THomas Lorp, presi- 
dent, C. F. Pease Co. 


. 

Harry L. WIiLcox, assistant chief engineer, Elec- 
tric Controller & Mfg. Co., Cleveland, has been 
elected president of the Cleveland Engineering So- 
ciety. 

¢ 
G. L. OscaRson has been appointed chief applica- 


tion engineer for the Electric Machinery Mfg. Co., 
with which he has been associated for the last 18 


years. 
+ 


THomas J. Lite Jr., formerly chief engineer- 
ing executive at the Easy Washing Machine Co., has 
been named director of engineering for the Bendix 


Home Appliances Inc. 
¢ 


A. W. Parker is retiring after 54 years’ continu- 
ous service with the Worthington Pump & Ma- 
chinery Corp., Harrison, N. J. Well known in en- 
gineering circles, Mr. Parker started as a drafts- 
man in 1887 and through many years served as 
mechanical engineer and product designer. He has 
made noteworthy contributions to the development 
of a variety of pumping machinery. 
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INSMRING TOMORROWS WORK 


with ledays plans 


r) 
Today every ounce of energy . . . every pound of material . . . every 


dollar of our resources is behind the national preparedness program: To 
defend Americans—their principles—their way of living—their homes 
—their jobs. 

To make this assurance doubly sure, plans for tomorrow must protect 
and permanently secure the advantages that will be gained by the work 
in which we are so diligently engaged today . . . protect it with improved 
facilities . . . for making better products . . . for less money. 

New developments incorporating Twin Dise Hydraulic Drives are 
making past production records obsolete. Twin Disc Torque Converters 
are increasing the daily output in logging camps 15% to 20%. In the 
oil fields, Hydraulic Drives are speeding up drilling, lengthening the 
life of tools and equipment. Railcars equipped with Torque Converters 
are setting up new standards for economy, speed and passenger comfort. 
If you employ an internal combustion engine to power your equipment, 
you should investigate Twin Disc Hydraulic Drives. Complete descrip- 
tion and illustrated applications are shown in Bulletin B-132. Ask for it 

on your business letterhead. Twin Disc CLutcH Company, 


1325 Racine Street, Racine, Wisconsin. 


Illustrated: Left, Hydraulic Torque Converter and right, Hydraulic Power Take-off. 


CLUTCHES AND-WYORAULIC DRIVES 
VY 


REG.U.S. PAT. OFF. 








Improved 
WIRE MARKERS 


FOR AIRCRAFT ENGINE IGNITION SYSTEMS 


AND MACHINE TOOLS 


‘Mere’s the latest perfected improvement 
in identification markers for aircraft engine 
ignition systems, machine tools and many 
other applications where a number of 
terminal wires must be marked. You will 
no longer have to use metal identification 
tags with the danger of short circuits in 
confined areas—or die stamp the solder 
on terminals. 


These new wire markers perfected by 
Irvington Varnish and Insulator Company 
to meet the demand for a 100% satisfactory 
marker are made of lengths of insulation 
tubing, varnish impregnated inside and 
out. Suitable identification is printed 
with a special formulated ink. 


Come in 2 standard lengths—2 diameters 
(nominal I.D. .263 or .294)—2 lengths of 
symbols. 


Write to Dep’t. 86 for more 
complete data 
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Damps Spring Oscillations 





ESIGNED primarily for use in railway 
trucks, the vibration damping system dis- 
closed in a patent assigned to The Syming- 

ton-Gould Corp. should find broad application 
wherever non-harmonic, cushioned supporting 
means are required. Consisting essentially of a 
compression load-carrying spring mounted be- 
tween two flanges, a cylindrical sleeve is welded to 
the upper flange as illustrated. 

Mounted within this sleeve are three friction 
shoes, the confined outer surfaces of which are 


Damping cylinder 


- 


Dampingcylinder Damping springs 


MQ 

















load Friction shoes 


Use of three damping springs provides equalized 
friction forces for damping harmonic oscillations 


practically cylindrical and mate with the inner sur- 
face of the sleeve or damping cylinder. The inner 
surfaces of these shoes are so formed that they pro- 
vide seats for three helical, compression springs. 
Each spring is so arranged that on one end it 
seats on two shoes and, on the other end, its axis 
coincides with the center line of the third shoe. 
Each shoe is thereby loaded radially with respect 
to the load-carrying spring by an equalized load 
contributed to by each of the damping springs. 


Intermittent Motion Provided 


IMPLIFICATION and economy in the conver- 
sion of uniform rotation to intermittent = 
tion is achieved by the mechanism disclosed in a 
patent assigned to International Business Machines 
Corp. Ordinarily obtained by geneva mechanisms, 
cam devices or a ratchet and pawl, such motion IS 
provided in this device by means of constrained 
axial movement of a worm. 
Supported by two end bushings, a driveshaft be 
driven from any constant speed source. Held in 
the frame adjacent the left bushing in the jllustra- 
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ANNOUNCING 


HIGH PRESSURE PUMPS...ACTUATING MECHANISMS 
... PRECISION HYDRAULIC CONTROL DEVICES 


Find out what HYCON 
can do for you 


Hycon offers a practical, compact hydraulic storage bat- 
tery for storing energy, in the normal working range of 
2,000 to 3,000 pounds per sq in. 

It is manufactured by Hydraulic Controls, Inc., designers 
and builders of special apparatus to solve unusual control 
problems. 

The devices here illustrated were originated in that man- 
ner... but, because of their performance under critical 
service conditions, and because of the universality of their 
application, they have been put into production for industry 
in general. 

To help you visualize the economy of weight and space 
these devices bring to the storing of hydraulic energy, in 
working ranges of 2,000 to 3,000 pounds per sq in., some 
of them are shown in a typical installation. For full infor- 


mation, please address Hycon, Department 106. 


HYDRAULIC CONTROLS, INC. 


122 South Michigan Avenue, Chicago, Illinois 


| A typical HYCON installation 
om for actuating work cylinders 
A) Hycon pump is shown here integral with 


an electric motor. However, any normal power 
take off can be used. 


B) Suction valve controls delivered pressure 
and unloads the pump. 


C) Pressure tank acts as a storage battery 
for storing hydraulic energy. 





%o1---- 


D) Work cylinders convert hydraulic pressure 
into straight-line action. 





E) Pressure control valve (actuated manually 
or automatically) modulates the pressure de- 
livered to the work cylinders independent of 
flow. 

F) Sump tank collects fluid discharged by 
work circuit for re-pumping to storage tank. 














“Doctor’s Orders’’! 


OUR customer is always the “‘doctor’’ when it comes to 
carrying out orders for springs and screw machine products. 
Our engineers make certain that he receives as nearly a 
technically perfect job as modern machinery and long 
experience can produce. As a result, Peck Service has 
enjoyed a steady increase in demand since its inception 
a generation ago. 


WRITE FOR CATALOG 
of Peck Springs and Screw Machine Products, plus technical 
data of much value to your designers. Please write on 
your letter head. 


PECK SPRINGS 


AND SCREW MACHINE PARTS 
The Peck Spring Co. 10 Wells St., Plainville, Conn. 











*‘Auto-Shift Drawing Tables 


Increased Our Production 25%” 
says Geo. R. Martins, Chief Draftsman, Falk Corp., Milwaukee 





Falk Corporation turned out 25% more drawings, saved 114 
feet of floor space per table, and reduced the cost of operating its 
drafting room by installing Hamilton Auto-Shift Tables. Send 
in the coupon to find out how you can increase your drafting 
room efficiency in the same way. 


- — —HAMILTON MFG. CO., Two Rivers, Wis. - - 


| Send full details on Auto-Shift Tables MD-6-41 | 


| 
| 
| 
| 
| 





tion is a stationary cylindrical cam. Coacting with 
this cam is a contoured surface machined on the 
sleeve extension of the worm. 

In order to provide intermittent rotation of the 


Se ie. 





Drive shaft 


QO 


j Adjusting nut 














Axial translation of the worm controlled by cylin- 
drical cam affords intermittent rotation 


wormwheel, the cam surfaces are so machined that 
they afford a constant velocity rise for a distance 
equal to the worm lead in one-half revolution of 
the driveshaft. During the rise of the cam the 
spring is compressed, storing energy for driving 
the wormwheel for the remaining half revolution. 
Thus for the first half revolution of the worm the 
axial translation exactly equals the lead and no ro- 
tation of the wheel occurs. During the remaining 
half revolution the worm is rotated by both the 
axial movement of the worm to the left and by its 
rotation. 


More Efficient Valve Cooling 


ONDUCTION of heat away from the radially 
remote sections of internal combustion en- 
gine poppet valves has been greatly expedited by 
the development of the sodium-cooled valve. In 
consequence, the life of these units before regrind- 


Deposit of copper in the in 

terior periphery of valve 

head assists in maintenance 
of low seat temperature 





—==H sodium 
a 











ing has been increased considerably by the pro 
vision of more even heat dissipation over the et 
tire surface of the unit. 

Extremely high temperatures existing in hese 
neighborhood of the hard-surfaced seating portions 
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present an acute problem due to priorities 


and the defense program. Designers of ma- 
chinery will be increasingly required to locate 
substitute materials to meet their needs... . 
MACHINE DESIGN’s Ninth Annual Directory 
of Materials, now being prepared, will accom- 
pany the October issue as another removable, 
filable supplement ... Now, more than ever 
before, the Directory of Materials is of 
primary importance to design executives, 
chief engineers and designers of machinery — 
now, more than ever before, is the selection of 
available, suitable materials of primary impor- 
tance . . . Watch for the Ninth Edition of the 


Directory of Materials! 


MACHINE DESTON 


A Penton Publication 
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WORM — SPUR—GEAR SPEED REDUCERS 


) SALE 


ONES gear cutting practice repre- 

sents the accumulated technical 
knowledge of 46 years backed by the 
finest gear cutting equipment and 
craftsmanship to be found anywhere 
in the world. 


You can get gears quickly from 
Jones and you can be absolutely cer- 
tain that every gear is cut to the very 
highest standards of modern precision 
manufacturing. 


The Jones organization will be glad 
to quote you on spur, herringbone, 
spiral, worm, bevel and mitre gears 
. .. cut or molded .. . in cast iron, 
steel or bakelite . . . also rawhide 
Pinions. Your inquiry will have prompt 
attention. Bulletins covering the various 
types of gears sent on request. 


W. A. JONES FOUNDRY & MACHINE 
COMPANY 


4413 Roosevelt Road, Chicago, Illinois 


224 Pages of valuable 
information on cut and 
molded tooth gears 


elf you use 
gears, or if you 
ever expect to 
use gears, you 
will want this 
unusually com- 
prehensive 
treatise on gears 
for your refer- 
ence library. 
The Jones organ- 
ization will be 
pleased to send 
you a copy 
without any 
charges of any 
kind and with- 
out your incur- 
ring the slight- 
est obligation. 


Write for 
your copy 


Since 1890 


CUT AND MOLDED TOOTH GEARS—V-BELT SHEAVES 
ANTI-FRICTION PILLOW BLOCKS—PULLEYS 


FRICTION CLUTCHES AND TRANSMISSION APPLIANCES 
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provide an opportunity for further improvement 
as detailed in a patent assigned to the Eaton Man. 
ufacturing Co. After the head has been upset anq 
the stem bored out or swaged, a selected amount 
of copper in rod form is inserted through the pin 
hole. The valve is then positioned, head down, in 
a suitable furnace and its temperature raised an 
amount necessary to melt the copper. Rotation of 
the valve about its vertical axis results in the depo- 
sition of the molten copper directly behind the seat. 

Being an excellent heat conductor the copper re. 
moves heat quickly from the seat, thus facilitating 
its dissipation first to the sodium and thence 
through the valve stem. After the sodium has 
been introduced a taper pin is driven into the hole 
in the stem and the end covered by welding on a 
cap. 


Rotates at Constant Speed 


OMPLYING with the basic requirements for 

constant angular velocity of the driven shaft, 
this patent, assigned to Universal Products Co. Inc, 
discloses a universal joint embodying distinct im- 
provements in design. Axis of the universal trun- 
nion always bisects the angle between the driving 
and driven shafts and the center lines of these 
shafts intersect at the midpoint of the trunnion. 

To simplify the discussion, the right-hand shaft 
has been designated the driver and the left-hand 
shaft, the driven. However, it is apparent that the 
drive may be effected through either. Each shaft, 
as it enters the universal housing is fitted with a 
spherical member which co-acts with that of the 
other forming, for practical purposes, a ball and 
socket joint. 

Each spherical member is provided with dia- 
metrically opposed slots in such a manner that they 
may be brought into register. A trunnion pin with 
needle bearing sleeve rollers on each end is inserted 
in the aligned slots, thus preventing relative rota- 
tion of the driving and driven spherical members. 

Floating in substantially the center of the trun- 
nion is a flanged spool which engages, between its 
flanges, spherical extensions of the two shafts. Thus 
as one of the shafts (in this case the driven) is dis- 
placed angularly from the center line of the other, 
the center of such angular rotation is always at the 
geometric center of the spherical members. 
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Universal joint utilizes ball and socket principle 10 
afford constant velocity of driven shaft 
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MACHINE PRODUCTIVITY ... 


BY utilizing Hanna Cylinders as integral 

parts of the machines you design, you 
can be sure that performance and productiv- 
ity will be safeguarded throughout the life 
of every unit. Here, then, are “mechanical 
muscles” built to perform the thousand and 
one jobs that you may require — raising, low- 
ering, pushing, pulling — all with equal force, 
smoothness and speed and with a minimum 
of attention. 


Hanna Cylinders have replaced manual effort 
in scores of operations — they have simplified 


. . . TO SAFEGUARD 





all types of machine control and actuation. 
Results are continually demonstrating their 
economy. There is a standard Hanna Cylin- 
der, air or hydraulic, for your application. 


Put them to work for you. 


HANNA ENGINEERING WORKS, 
1772 Elston Ave., Chicago, Ill. 


SEND FOR THIS NEW CATALOG 


The new Hanna Cylinder Catalog 
No. 230 is replete with illustrations, 
dimensions, capacities and valuable 
engineering data to help you select 
the correct cylinder or control valve 
for every application. Available to 
executives and engineers requesting 
it on company letterheads. Send 
for your copy today. 





Onna - 
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Designing for Hydraulic : 
M-DAY Variable Speed : 











1 S | (Concluded from Page 45) 
the maximum system pressure is to be 1000 
| lbs./sq.in.: 
s' TODAY! 
. | BP evtpet =10= Fore oe (i2 
outpui = ees ree i2) é 
Photo cour:esy of the A.I.M.E. Since the pump will need to operate at higher 
| speed due to an estimated leakage of 10 per 
Speed-up production! A\ll-out performance! cent, we shall express the Nm in terms of 
pump speed as 
Use INDIUM—the metal that protects non-ferrous 
‘ , : .90 X 2000 
surfaces against tarnish, wear and corrosion. Na=S0N,= a  COeenoe (13) 
Dp 


Srezimens from bearings after corrosion test: 
1. Cadmium-silver-copper bearing; diffused 96 hr. at | 
340 deg. F. in corrosive oil; loss, 0.1370 gm.; badly 
corroded. | __ 90 X 2000 (14) 


ll. Bearing plated with 0.0170 gm. indium; diffused 18 = —<_" °°" oF 
hr. at 340 deg. F.; 144 hr. at 340 deg. F. in corrosive 


But since pump and motor are to have equal 
displacements, we may Say 


From Equation 5 and the assumption of 











oil; loss, 0.0290 gm.; visibly corroded. ce, 2 SO tee awe | 
Ill. Bearing plated with 0.0290 gm. indium; diffused 2 
hr. at 340 deg. F.; 216 hr. at 340 deg. F. in corrosive | T= Dm X 2 i cecenavisninnnvccoes (15) 
oil; loss, 0.0120 gm.; no visible corrosion. “ | 
‘ é , Expression 12 is now | 
Write now for information which will solve your | ‘ — 
. . Tv i nr a | 
design and production problems. e= pee * — acai | 
THE INDIUM CORPORATION OF AMERICA , = tvhudede (16) 
Research and Development Office Sales Office and Laboratory VY Dim | 
60 East 42nd Street, N. Y. C. 805 Watson Place, Utica, N. Y. ; es 
From which we obtain Dm = Dp = 3.54 cubic 
inches per revolution. 
l 6. The speed at which the pump should operate 
| should therefore be approximately, 
a (17) 
V 3.54 
This is not a standard electric motor driving 
speed. To obtain a practical result it is necessary 
| to choose the next larger displacement pump and le 
The dependable per- | motor commercially available, and operate at the ing 
formance of Tuthill nearest lower standard induction motor speed, § mot 
Coolant pumps for Pumps is duplicated | which in this case is 1150 revolutions per minute. m 
Wacko the ‘woes. as - rh y fronts It must be emphasized that the treatment here poe 
nage marty nor manganese given of the factors involved in the design of a dein 
sure releasing & . : * : . no means com- 
feature. pump applications. To | variable speed hydraulic drive is by 


plete, inasmuch as there are many minor but never- 
theless important details of design not mentioned. 
For example, the selection of pipe walls for 


meet this varied 
Tuthill’s automatic nation-wide demand, 
reversing pump, the Tuthill organiza- 





coolant ond lub. tion is making every | strength, leakage replenishment equipment, safety 
quirements, "= effort to meet cus- relief valve considerations, oil cooling and filtering, 
tomers’ production re- | ete., have not been considered. Furthermore, the 
qerenem. | data proposed above for calculation of the principal 


transmission component sizes is offered as a fait 
estimate of average conditions. Results obtained 
should be treated as good approximations, to be 





For hydraulic control f P to 
y se an en checked by specific performance data applying” pai 
Model CK pumps. the hydraulic equipment chosen for use. Such in- Equip 





formation is readily obtainable from the engineer- 
ing organizations of hydraulic manufacturers from 
whom is also available detailed engineering advice 
concerning the minor auxiliary components not 
mentioned here, but necessary for successful per 
formance of the circuit. 


TUTHILL PUMP COMPANY 


941 EAST 95th STREET @ CHICAGO, ILLINOIS 





i a | 
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REEV' 


a 


t\ 


Simple, inexpensive 
way for builders of 
light h.p. machines to 
Provide “full-range” 

speed adjustability as 


standard equipment. 


1. By turning this handwheel, motor is moved for- 
ward or back on adjustable motor base. 


@ The REEVES Vari-Speed Motor Pulley 
is especially designed for direct mount- 
ing with any standard constant speed 
motor. Widely used for light h.p. re- 
quirements demanding ratios of speed 
change not exceeding 3:1. Forms actual 
driving element between motor and 
driven shaft. 





Heat treating furnace, built b: 
ace, y Industrial Heating 
Equipment Co., equipped with REEVES Vari-Speed 


Motor Pulley. 





a 
« 


iw 





foal 
oy SS 


Two cone-faced discs are mounted on the 
standard motor shaft extension. Motor 
is mounted on adjustable base. Through 
handwheel control, motor is moved for- 
ward or back, varying depth of throat 
between discs. A REEVES V-belt, run- 
ning between discs and connected to 
driven machinery, is kept under constant 
tension by a compression spring. As 
depth of throat is varied, V-belt assumes 
different diameters of contact against 
discs. 

Speed adjustments are infinite between 
the limits, and are made while equipment 
is running. Speed settings accurately 
maintained. Constant torque; variable 
horsepower. Sizes: fractional to 15 h.p. 
Countershaft for unusual speed reduc- 
tion or increase; also type for mounting 
gear reducer. Send for Catalog G-397, 
giving complete information on REEVES 
line. 


REEVES PULLEY CO., Dept. H, Columbus, Ind. 





‘ace 





REEVES 


posit!vé 


URATE 






2. These two cone-faced discs form 
variable driving diameters as motor 
is moved forward or back. 


a yas 
ye A 
L 
a Yj | 
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Vari-Speed 
MOTOR 
PULLEY 
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3. Unit consists of this base, plus 
disc and spring assembly above, 


and REEVES V-belt. 






































Minimum speed—motor farthest from driven pulley 


SPEED CONTROL 
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HOLDING 
POWER! 





More than a million Allen screws each week are sent 
on their way to the front ranks of defense production. 
. . . Where the needs of the hour press hardest on ma- 
chinery and equipment. 


In this “all-out” industrial offensive, mechanical 
strains and vibrational stresses reach new highs. At the 
same time, Allen Hollow Screws reach new highs of 
resistance to these stresses. 


Improved technique in cold-drawing and “pressur- 
forming” has added to tensile and torsional strength, — 
in hollow screws the very foundation of firm set-ups. 
Perfection of Allen lead screw threading and the newly 
developed “Duo Process” have further refined thread- 
accuracy, — in hollow screws the only “lock” against 
loosening under vibration. 





Your local Allen Distributor will 
accommodate you to the utmost 
of his capacity and available 
supplies. 


avuenni 


THE ALLEN MFG. COMPA 


HARTFORD, 


CONNECTICUT, 
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Aluminum Bronze Fills 
Design Need 


(Continued from Page 51) 


moved by abrasion, machining, or other means, jt 
immediately re-forms. 

To date perhaps the widest use for aluminum 
bronze in this field lies in pickling equipment insta}. 
lations in which the corrosive medium is usually 5 
to 7 per cent dilute sulphuric acid at temperatures 
just under boiling. Crates, baskets, chains and steam 
injectors of the alloy are in wide and successfyj 
use. 

In the petroleum refining industry, aluminum 
bronze does an outstanding job in the handling of 
acid sludge, as barometric condensers, and as 
pumps and pump parts handling sea water, ethyl 
gasoline, and certain other specific corrosives en- 
countered regionally or in individual refineries, 

One warning in connection with the use of alumi- 
num bronze or, for that matter, any bronze for cor- 
rosion resistance is in order. This is the occasional 
appearance of what is usually called “electrolysis,” 
or galvanic action set up between unlike alloys in an 
acid solution. In such cases preferential corrosion 
may take place and cause rapid failure. 


Solutions Not Recommended 


Mention has been made of the fact that alumi- 
num bronzes are not universally corrosion resistant. 
It is a well-known fact that no one commercial al- 
loy will withstand all corrosive agents, and the fol- 
lowing are some of the ones for which aluminum 
bronze in particular is not recommended: 


Nitric acid 

Mixed acids 
Ammonia 

Ammonium hydroxide 
Ammonium sulphite 


Copper sulphate 
Ferric compounds 
Mercuric compounds 
Zinc sulphate 
Chlorine compounds 


A few of the many corrosive media in which 
aluminum bronzes have proved outstandingly suc 
cessful are: 


Acetic acid Fatty acids 

Acid sludge (refinery) Hydrochloric acid 
Beer Hydrofliuoric acid 
Benzene Hydrogen sulphide 
Brine Lactic acid 
Carbon tetrachloride Sulphuric acid 
Citric acid Tannic acid 


The three general fields of service, notably bear 
ings, gears, and corrosive applications, listed to this 
point are those into which the greatest number of 
universal applications may be grouped. In add 
tion there are a great many other types of service 
for which the aluminum bronzes are suited by 
tue of certain physical characteristics not men- 
tioned previously. 

The resistance welding field, for example, makes 
wide use of the alloy for two reasons. First, it has 
greater resistance to the adhesion of weld spatter 
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@ All Bunting Standardized 
Bronze Bearings and Bear- 
ing Bronze Bars are made 
from Bunting No. 72 (SAE 
660) alloy, developed by 
Bunting metallurgists to pro- 
vide a completely satisfac- 
tory general purpose bearing 
metal. Absolute control of all 
foundry processes assures 
the maximum of desirable 
qualities in each and every 
bearing. 





EBRBu FB 
































mi- 

‘or- @ Bunting Bearing Bronze 

nl Tubular and Solid Bars are 

4 completely machined I.D., 

IS, O.D. and ends with adequate 

an allowance for finishing, only 

; ¢i‘‘ or 3;"‘ cut is necessary 

lon depending on the size of the 
bar. The size of the bar is 
stamped in the metal from 
end to end. Every piece how- 
ever small shows the size. 

mi- 

int. @ Ranging in bore from ;;" to 4”, with 

b O.D. and length in almost infinite variety, 

Ol- 

ot Bunting Standardized Bronze Bearings are 
available in many hundreds of different 
sizes meeting practically every require- 
ment, including bronze bearings for electric 

is motors of all makes and sizes. 

is These Bunting Standardized Bronze 

i Bearings are completely machined ready 

F for assembly. They are instantly available 

| in any quantity from leading mill supply 
wholesalers all over America and from 
Bunting warehouse stocks in all industrial 
centers. These are the bearings used as 

7 original equipment by the leading manu- 
facturers of machinery, machine tools and 
electric motors... The Bunting Brass & 

ar- Bronze Company, Toledo, Ohio. Ware- 

his @ Ask your mill supply wholesaler. Write for houses in All Principal Cities. 

of this catalog giving sizes and prices of Bunting 

Standardized Bearings, Electric Motor Bearings 

idi- and Tubular and Solid Bearing Bronze Bars. 

rice 

vit 

en- 

kes RINGS 

HINGS + BEA 

has peranggsnt i BARS + BABBITT METALS 

ter PRECISION BRONZE 
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] than any other copper-base alloy. Welding dies or % 
jaws made from aluminum bronze are readily kept 

clean. Secondly, its electrical conductivity (10 to 
20 per cent) is sufficient to permit of its being used 
as contacts in butt and flash welding where there 
is ample surface in contact with the work for pas. 
sage of the necessary current. Other alloys of the 
beryllium-copper, copper-chrome, and Copper-bery}- 
lium-cobalt series are better suited where contact 
area is small, and higher electrical conductivity 
values are required. 

A special grade of aluminum bronze is widely 
used for forming and drawing dies. It has been 
found that this alloy largely eliminates scoring and 
galling, yet is hard enough and has sufficient com- 
pressive strength to withstand the service imposed 
by forming, drawing, and stamping operations, 

Aluminum bronzes are also noted for their abil- 
ity to stand up under high temperature service. In 
no case are they to be classed with heat-resistant 
| steels, yet several instances (which involve low unit 
| stresses) are on record wherein they have operated 
successfully at temperatures at or near 1000 degrees 
Fahr. 

By way of brief resume it may be pointed out 
C A § T i N GS | that there exist two general classifications of alumi- 
A C C U Pp ATE /_num bronze: The low-iron type which contains 
less than 1.25 per cent iron, as an alloy addition, 
L 0 T § | and the high-iron type which usually contains from 
{ N Q TH] A N T ; T y | 2.5 to 4 per cent iron. This latter type usually has 
smaller grain size, greater hardness and higher re- 
Castings of ABSCO | sistance to wear. 

Meehanite combine the controlled char- 
acteristics of Meehanite metal with the 
accuracy and good workmanship which 
are essential in multiple lot castings for 

production parts. 











Fan Pulleys 
of Machinable 
ABSCO Meehanite 





Aluminum Controls Properties = 


Of even greater influence on the properties of the Et 
material is aluminum content. Less than 9 per cent . 
results in an alloy of predominantly “alpha” crys- 
tals, which are soft (115 brinell) and very ductile. 

An alloy containing from 9.5 to 11.8 per cent alumi- 


Through SELECTIVE PROCESSING a grade of ABSCQ —=s-num will have a structure partially or mainly, de- 


| pending on cooling rate, composed of “beta” or 


Meehanite is available to fit your needs - | “eutectoid” phases which are much harder (240 to 
for any of these qualities | 270 brinell) and quite brittle. Aluminum bronze 
containing over 11.8 per cent aluminum will con- 
1. Strength, toughness, high damping capacity tain a percentage of “delta” crystals which have a 
2. Acid and corrosion resistance _brinell hardness of about 460, and are, of course 
3. High resistance to hard surface wear extremely brittle. By varying the proportions and Fre 
4. Density and solidity for pressure castings _ forms of these various phases through aluminum = 
5. Ability to stand shock and strain content and heat treatment, an alloy can be ob- bu 
6. Intense hardness through chilling, heat treat- tained which is “tailor-made” for the application A, 
ment or flame hardening _at hand. Tas.e I lists a few of the more common eq 
7. Free machining qualities alloys thus produced. me 
For full details write to Department D _ Aluminum bronze is not only capable of being mo 
, heat treated for physical property improvement, to. 
but is also subject to the reverse effects. That 3S, 
THE AMERICAN BRAKE SHOE | castings of heavy section which cool very — 
/sand may fall far short of reaching speci 
AND FOUNDRY COMPANY | physicals. In the case of a slow-cooled alloy of over eS) 
10 per cent aluminum content, elongation may drop 
from 15 per cent to 3-5 per cent, and tensile strength 
‘\ | from 75,000 pounds per square inch to 60,000 pounds 
| per square inch. At the same time hardness will 
increase and yield strength will approach tensile. ‘ 
CHI 
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LEE SPRING COMPANY, IIc. 


30 MAIN STREET BROOKLYN,N.Y 


SCIEN]. 
Ask About rar Spring Service 





—made possible by use of forgings 


From a standstill to a speed of a mile and a quarter a 
minute in a matter of a few hundred seconds—a 5,000 
ton mass, equal in weight to a large meteor, an office 
building or an ecean-going ship is set in motion. 


A modern miracle made possible by tough forged steel 
equipment parts—parts that have stress resistance ham- 
mered into them right down to the very core—axles, 
connecting rods and other engine, truck and locomotive 
Parts that resist the twisting, pulling and compression 
to which they are subjected—Kropp Forgings. 


KROPP FORGE COMPANY 


World's Largest Job Forging Shop 
5307 W. Roosevelt Road, Chicago, Ill. 


Representatives in Principal Cities 
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BEARING PROTECTION 
with GARLOCK KLOZURES 


PATENTED 





A SMALL investment in 
Garlock KLOZURES gives 


you maximum protection against damage to the highly 
polished surfaces of expensive ball and roller bearings, 
because these oil seals keep the oil in the bearing and 
keep dirt and dust out. Millions of these superior oil 
seals are giving dependable, low-cost service every day. 


Garlock KLOZURES are furnished in a complete range 
of shaft and bore sizes for application to almost every 
kind of equipment. Also available in metric diameters 
to fit bearing manufacturers’ standard bore sizes. Write 
for special booklet. 


THE GARLOCK PACKING CO. A 
PALMYRA, NEW YORK a> \ 


. a _ oe 
In Canada: The Garlock Packing Company jf AS 


of Canada Ltd, Montreal, Que. Y 





KLOZU 
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~~ RUTHMAN =< 


COOLANT PUMPS 


Adaptable to virtually any machine 
tool made . . . for jobs requiring 
small quantity of coolant. Gusher 
model P-3 saves power consumption 
and speeds work. Has built-in 
motor, sturdy vertical shaft on ball 
bearings, double suction intake, 
giving balanced impeller. Gusher 
models are available in 1/30 to 
2 H.P. and have capacities from a 
dribble up to 200 g.p.m. Write 
for data and specifications. 


THE RUTHMAN MACHINERY CO. 


1811 READING ROAD, CINCINNATI, OHIO 


LARGEST EXCLUSIVE BUILDERS OF COOLANT PUMPS 








Gf] 


Zz all 








P-3 is available in ex- 
ternal right or left dis- 
charge models, flange- 
mounted and immersed 
models. 








PLASTICS’ 
LIGHTNESS AND 
APPEARANCE 


LEND GRANDEUR 
To This 


PORTO BARADIO 











ducti 


The lightweight and th 
ible the intr 





easily carried from room to room. 


When re-designing your products, id 





pp of two plastic materials made 
p of the Porto-Server Company's new portable 
Baradio. By concealing a radio under a sturdy, lightweight Bakelite bar 
housing, and attaching a molded Tenite grille of contrasting color, the 
Porto Bar became a deluxe radio model with real merchandising appeal. 
Even with the addition of the radio, the plastic bar is light enough to be 


the lightness, strength and 





lasting appearance of molded plastics. 


Custom Molders of All Plastic Materials by Injection And Compression 


Methods. 


CHICAGO MOLDED PRODUCTS CORP. 


1028 No. Kolmar Ave. 


Chicago, II}linois 
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Theory of Elasticity ip 
Practical Design 


(Continued from Page 63) 


are determined as 


S, ——2B(s—sin B) 
S,——2B(B-sin B) 


Now by satisfaction of the boundary condition 
the constant B may be determined. Along the up. 
loaded portion of the plate 8 = 0 and 8 , = 8 
giving a boundary free of stress. Underneath the 
load 8B = 7, sin B = 0, S, = 8S, = — 2Bn, and 
the shear stress is zero in all directions. Since § 
bisects the angle £, it is perpendicular to the bound. 
ary and equal to — q. Equating and solving for 8 


 —. 
Qn 


Substituting in the equations for 8, and §,, the 
principal stresses of the combined system are finally 


a a, a, eer (112) 
T 

§.—— 7 (p19 

—=— B48 BD). 6 < 0scnesesess cage 
7 


Angle 8 may vary from 0 to z. Since £ will al- 
ways be greater than sin 8, except when both are 
equal to 0, S, as well as S, will always be compres- 
sion. As the distance of the stress point R from the 
load is increased without limit 8 approaches 0 and 
the stress vanishes, giving zero stress on the “infinite 
boundaries” of the plate. A circle has been drawn 
in Fig. 57 through the end points O’ and O” of ihe 
load, and through the stress point R. For all points 
on this circle, 8 is constant and therefore the stress 
is constant. 


Stress Difference Is Constant along Circle 
The stress difference Q is given by 
= 


Stress difference Q will also be constant along the 
circle, the photoelastic pattern consisting of a serie 
of circular rings somewhat as the pattern for a col 
centrated load except that the rings will pass 
through the load end points. Also, they will build 
up to a maximum value at B = 7/2 and then af 
duce to zero at the load, where the stress condition 
is a hydrostatic head or point of zero principal 
stress difference. g 

Along the perpendicular bisector of the load, »: 

(Continued on Page 128) 
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T IS WITH justifiable pride that we of 

Logansport Machine, Incorporated pay trib- 

ute to Frank B. Wilkinson in commemo- 
rating the Twenty-fifth Anniversary of the 
founding of this Company. We have witness- 
ed the rapid advancement of the machine 
tool, and we are proud of the part “LOGAN” 
Air and Hydraulic Equipment has played in 
this enormous development. 


From a very modest beginning in July twenty 
five years ago, Logansport Machine has grown 
to a position of leadership in the Air and Hy- 
draulic Equipment fields. From the start 
“LOGAN” has been meeting fundamental 
needs, furthering progress, translating to- 
day’s problems into tomorrow’s increased 
production. For twenty-five years “LOGAN” 
Equipment has saved Time—Effort—Motion. 


It is fitting, therefore, that we choose this oc- 
casion to honor our founder... to acknow- 
ledge the splendid cooperation of our friends 
in industry ... and to rededicate this Com- 
pany’s efforts to a continuing service to in- 
dustry and to National Defense. 


LOGANSPORT MACHINE, INCORPORATED 


LOGANSPORT, INDIANA 


Manufacturers of Air and Hydraulic Devices, Chucks, 
Cylinders, Valves, Presses and Accessories 
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MACHINERY PROBLEMS! 
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106 WEST CHESTNUT STREET 


THIS NUT HOLDS TIGHT 
ON THE BOLT... because its 


non-metallic 
nates all thread play with a resilient 
yet positive grip. >» Write for 
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Hydraulic Equipment 


DESIGNED & BUILT FOR YOUR NEED 


As one of the pioneers in the field of hy- 
draulics, The Denison Engineering Company 
has regularly been called upon by leading 
firms in almost every industry to supply 
both standard and custom-built hydraulic 
equipment. The problems placed before 
them—and which they have very success- 
fully solved—have involved everything from 
ceramic kiln car pushers to billet pushers in 
steel mills and from 3000 ton presses to 
high altitude aircraft hydraulic pumps. 


In addition to designing and manufactur- 
ing facilities for complete equipment Deni- 
son is also equipped and tooled up for 
doing all kinds of precision machine shop 
work—grinding, turning, milling and slotting. 


A complete set-up—and complete confi- 
dence—is what Denison offers you. 


Let Us Discuss Your Problems! 


Engineering Company 
COLUMBUS, OHIO 





locking collar elimi- 


explanatory folder. 
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ELASTIC STOP NUT 
CORPORATION 
2326 VAUXHALL ROAD + UNION, NEW JERSEY 


SELF-LOCKING 


NUTS 



















(Continued from Page 122) 
is perpendicular to the boundary. The maximum Q 
is at w/2 below the boundary and the center of the 
stress circle is on the boundary, giving a Semicircle, 
The fringe value at this point is 


_ @ _ mb _ Ww 
=F =a - Goo (115) 
7 
for B= 2 


where W is the total load = qwb. 

In Fig. 61 is a photoelastic picture of a uniform, 
partially distributed load acting on the boundary 
of a 7% inch square plate. b = .272-inch and H = 
87. Load of 359 pounds is applied over a width of 
.900-inch. The characteristic rings may be plainly 
seen, similarly as for the concentrated load of Fig, 
30. The semicircular fringe at the level 6 is slight. 
ly open at its ends due to the load not being uri- 
form. This also accounts for the ripple effect im- 
mediately under the load. Since the fringe spacing 
for this loading is large, a light field photo was 
taken. In this type of picture the axis of the quarter- 
wave plates are set paraliel and at 45 degrees to the 
polarizer, giving maximum brightness. The inter- 
ference fringes are then at half steps. The use of 
this in conjunction with Fig. 61 doubles the 
fringes+. To bring this point out these two pictures 
have been superimposed in Fig. 62. Registry is 
slightly out laterally. As can be seen, the effect on 
an open pattern is as if the model sensitivity were 


| doubled, i.e., H were halved. 


Fringes Are Close to Theoretical 


In Fig. 63 the Q stress along the center line of 


the plate has been plotted in terms of w, the load 


width. Values taken from the photoelastic pictures, 
Figs. 61 and 62, are plotted in the dotted curve. 


| Agreement in this case is not as good as would be 


anticipated, indicating a possible small error in the 
experimental work. It should be noted, as previous- 
ly mentioned, that the load is not quite uniformly 
distributed. Also the ratio of plate size to number 
2 fringe diameter is only about 4. The maximum 


| stress by theory is 11% per cent less than the photo- 
| elastic. 


The characteristic ring fringes, from the uniform 
loads or from the concentrated loading previously 


| discussed, may be seen in many of the photoelastic 
| pictures that have already been given, even in many 
| of the shapes that are far from the theoretical sem! 


infinite plate. In the photoelastic series}, the outer 


| fringes of Fig. 18 come surprisingly close to 4 8 
lar shape and to passing through the load-en 
| points, except as disturbed in the lower half by the 


“crotch.” As the maximum fringe point is passed, 


| approaching the boundary, the pattern pias 
| into two separate groups at each end. This 1s 


eae oe. 2 ag State 
+ This method was suggested by R. Welles. - 
College of Washington in a letter to the writer. 
t MACHINE DESIGN—March to July, 1940. 
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For continuous, full-capacity functioning of 


SPECIFY GAST 


VACUUM PUMPS 


FOR CONTINUOUS, SMOOTHER 
MACHINE PERFORMANCE 


GAST 10FF60-VC 


Performance data, 
prices and catalog on 
complete Gast Pump line 
gladly sent on _ request. 
Gast Mfg. Corp., 107 Hink- 












machines requiring vacuum, include Gast ley St., Benton Harbor, 


GAST 


10FF60-VC in your designs. Simple, com- Mich. 
pact construction makes this easy; 4 H.P. 
Motor and pump with direct drive. Built-in 
features: Forced-Air-Cooling, Automatic 
Oil Feed, Shaft Seal, Vibrationless Oper- 
ation, Automatic Wear Take-up and 
Vacuum to 28"', 





@ Operating all types of indicators. 


@ Providing controls protected from 
cal or electrical hazards. 


® Convenient operation of inaccessible 
witches, valves, and other electrical and 
mechanical controls from an easily reached 
control panel. 


® Applying rotation or push-pull action, or 
» to a control device, either close to 

of remote from operating point. 

@ Carrying control lines around obstacles 


by flexible shaft couplings, or connecting 
“center moving parts. 


Ltt Stow—the inventors of the flexible shaft—put their 

experience > — on No — =. 
oO 4, 

thalately no obligation, ae eosthdenas. sa ieaaclll 


TOW) MANUFACTURING CO., INC 
1t Sh 


Gens 
a 


ear St., Binghamton, N.Y 





375 inventors of Flexible Shafts 


AacHINE Design—July, 1941 


@ Bringing machine adjustments and controls 
toa central point, convenient to the operator. 


VACUUM 














HOW |'/; OUNCE OF 


HY DRARGYRU M’ 
HANDLES TONS OF COKE! 





Photo courtesy of The Atlas Car & Mfg. Co., Cleveland. 


HIS illustration shows the dial of an Atlas Indicat- 

ing and Recording Scale widely used for automatic 
coke weighing at blast furnaces. The apparatus is 
equipped with two G-E KON-NEC-TORS .. . all glass 
mercury switches . . . for interlocking the controls. 
One of these KON-NEC-TORS is operated at zero 
point on the dial. The other is operated when the 
pointer coincides with the position of the tripping 
arm, which can be at any point on the dial. Either cir- 
cuit can be opened or closed as preferred. 
The outstanding feature of this equipment is that the 
tripping point cf the full-weight KON-NEC-TOR can 
be adjusted instantly by means of the outside knob at the 
center of the dial to stop the flow of coke into the 
hopper. 


Do you have a switch problem? Is there some unusual 
service you demand of electric switches? Then it will 
pay you to investigate the G-E KON-NEC-TOR, the 
modern “‘All-glass” mercury switch, as well as the new 
G-E Pellet switch listing at 7c. There’s a size and type 
for every job. For further information, write to the 
address below. 


*Hydrargyrum is the chemical name for mercury (Hg). 


NELA SPECIALTY DIVISION, LAMP DEPT. 
GENERAL & ELECTRIC 


410 Eighth Street, Hoboken, N. J. 
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* Suddenly—you find ninth inning production lines loaded—you've 
tied the score thus far on delivery dates—but double-header pro- 
duction schedules have depleted supplies of regularly specified 
Screws and Bolts. 


In such a pinch—you can depend on Central to come through. 
Perhaps an intermediate length or alternate size Screw or Bolt will 
save the day. Central Screw Company's complete stocks habitually 
include many more fractional increments in length than are usually 
specified. 


RESULT: without changing your production or assembly practices 
in other than a minor detail, you can satisfy your Screw and Bolt 
requirements by getting IMMEDIATE DELIVERY of suitable inter- 
mediate lengths and alternate sizes, all standard head styles, in 
productive quantities from Central. 


IMPORTANT—Send for your copy of our July Inventory "Line-Up 
of Intermediate Length and Alternate Size Screws and Bolts."' It 


may include exactly what you need NOW! Write 
CENTRAL SCREW COMPANY ciicsco.uunois 


@ You will be asked where 
and how you plan to use 
them. A bit unusual per- 
haps, but that’s our way of 
doing business. 


When you buy Barnes Hy- 
draulics you buy more than 
just so much equipment. 
You buy an engineered ap- 
plication, designed and 
built for the job to be done. 
That's why manufacturers in such a wide range of in- 
dustries bring their hydraulic problems to us for solution. 
Here’s another angle—users of Barnes Hydraulics over 
a period of many years under most severe operating 
conditions report maintenance costs at an absolute mini- 
mum—lowest by parison. That less down 
time, more production—A very vital factor to consider 
always and particularly during our National Defense 
Program. 


For these and many other reasons it will pay you to 


specify 
BARNES HYDRAULICS 


Send us your inquiries with information about the job 
to be done. We'll be glad to submit a proposal or if you 
say so, we will have an engineer call. 











John S. Barnes Corporation 


DETROIT SALES OFFICE MAIN OFFICE 
503 NEW CENTER BLDG. AND FACTORY 
TR-1-1706 ROCKFORD, ILL. 
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to the concentration of load at these ends, Simulat. 
ing two concentrated loads due to the curvature of 
the model contour, making the ends of the loading 
blocks “bear-in” heavier than the mid-portiop, 
Knowledge of the approximate pattern to be ey. 
pected at this point, from the analysis of the senj. 
infinite plate, furnishes recognition of the lack of 
load uniformity at a glance. 


It is interesting to note that the maximum sheg 
(equal to Q/2) is zero at all points along the bound. 
ary even under the load. It increases to a maxi. 
mum of q/z at one half the load length below the 
surface and then falls away. Further discussion of 
the significance of this is reserved for a later article. 


The preceding discussion demonstrates how the 
general photoelastic pattern in the vicinity of a 
loaded body can be predicted and how some idea of 
the stress distribution may be gained in pieces of 
finite shape from the analysis of the semi-infinite 
plate. The next article will discuss theoretically 
concentrated loads on rollers and wedges. This will 
be followed with an article analyzing the actual 
load distribution at “concentrated” contacts of 
bodies, the Hertz equations so much used in the de- 
sign of rollers, cams and other contacting bodies. 


Meetings and Expositions 


Aug. 25-29— 

National Association of Power Engineers Ine. National Pow- 
er Show and Mechanical exposition, and fortieth annual meet- 
ing wiil be held at the Fifth Regimental Armory, Baltimor 
Fred W. Raven, Room 1717, 176 West Adams street, Chicag’ 
is secretary. 

Sept. 8-12— 

American Chemical society. Semiannual meeting to be he! 
at the Chalfonte Haddon hall, Atlantic City, N. J. Dr. Charles 
I. Parsons, Mills building, Washington, is secretary. 

Sept. 23-26— 

Association of Iron and Steel Engineers. Annual meeting t' 
be held at Statler hotel, Cleveland. Brent Wiley, 1010 Empit' 
building, Pittsburgh, is managing director. 


Sept. 28-Oct. 2— 

American Mining congress. .Annual metal mining convention 
and exposition to be held at Fairmont hotel, San Franciscd 
Julian D. Conover, 309 Munsey building, Washington, is se 
retary. 


Oct. 6-10— 

National Restaurant association. Annual meeting and exh 
bition to be held at the National Restaurant Mart, Chicas? 
Frank J. Wiffler, 666 Lake Shcre drive, Chicago, is secretary 


Oct. 13-14— 

Steel Founders’ Society of America. Fall meeting to be held 
at The Homestead, Hot Springs, Va. Raymond L. Collier, 920 
Midland building, Cleveland, is secretary. 


Oct. 19-24— 

American Welding society. 
to be held at the Bellevue-Stratford hotel, Philadelphia. 
M. M. Kelly, 33 West Thirty-ninth street, New York, is secre- 
tary. 

Oct. 20-24— 

American Society for Metals. Annual meeting and ex 
to be held at the Benjamin Franklin hotel, Philadelphi 
H. Eisenman, 7301 Euclid avenue, Cleveland, is secretary. 


Oct. 20-25— 
Dairy Industries 


Annual meeting and —_ 


position 
a. W 


Exposition ané 
Roberts Everet!, 
ent. 


Supply Association Inc. 
meetings are to be held in Toronto, Canada. 


3 ° ‘wo Wi id 
232 Madison avenue, New York, is executive vice pres 


Nov. 12-— be held 
American Die Casting institute. Annual meeting to 

at the Cleveland hotel, Cleveland. Kenneth C. Castleman, 

Lexington avenue, New York, is secretary. 
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HACE 


Th HIGH-TEMPERATURE 


ermostatic 


BIMETAL 


is used in the 


COMBINATION. 
furnaceCONTROLS 


Minneapolis - Honeywell Regulator Co., Minneapolis 








Simplicity of design, finger tip adjustment, 
plus fast, accurate response to temperature changes are 
outstanding features of Combination Furnace Controllers. 
The active element in these controls is that dependable 
Chace High-Temperature Thermostatic Bimetal. 


Where automatic action is desired at some pre-determined 
temperature, there Chace Thermostatic Bimetal can be of 
real service. Made im many types, each for a specific 
purpose. Sold in sheets, in strips, and in formed parts. 


W.M. CHACE CoO. 


Detroit Mich. 





1616 Beard Avenue = - - 








Gear Specialties 


SPURS—SPIRALS—BEVELS—WORM GEARING 


(14 to 96 D.P.) 








With considerable and ex- 
ceptional facilities for the manufacture of 


high precision Small Gears, our manu- 


experience 


facturing capacity is now heavily burdened 
with National Defense work, and we 
naturally feel pardonable pride in the 
importance and quality of our contributions 


to the Program. 


While this very essential work takes pre- 
cedence, we are keenly conscious of our 
duty to established customers; their needs 
must command our continued earnest 
efforts. Under such circumstances, we hope 
new inquirers will understand our inability 
to give their wants the consideration they 
would ordinarily receive. 











Gear Specialties 


ee ee) ee gee 2, 


€ 
McuHicaGco @& 











20 W. MEDILL AVE. Ph. HUM. 3482 | 
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FENCES GUARD 


AGAINST MATERIAL LOSS 
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PATENT LAW 


PROTECTS 
AGAINST DESIGN LOSS 


“INVENTIONS AND THEIR 
PROTECTION” 


by 
GEORGE V. WOODLING 


tells you in non-technical 


language how to employ 


patent law most effectively. 


Order a copy today, for 10 
days free examination — to 
save delay be sure to order 
your copy on your company 
letterhead, or give your title 
and company name. 


“INVENTIONS AND THEIR PROTECTION”; by George 
V. Woodling; 316 pages; cross indexed for ready ref- 
erence; 6 x 9 inches; cloth bound; $5 postpaid. (Orders 
for delivery in Ohio are subject to 3% additional to 


cover compulsory state sales tax.) 


THE PENTON PUBLISHING CO. 
Book Department 


1213 West Third St. Cleveland, Ohio 
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GEO. D. ROPER CORP., 


RO 


LARGE BRONZE BEARINGS— 
two on each side. 

SPIRAL PUMPING GEARS—per- 
fectly machined and run-in. 
CONSTANT LUBRICATION—(1) 
by liquid being pumped and (2) by 
lubricating qualities of the bearing 
metal used. 

WEAR PLATES protect face and 
back plates from wear by foreign 
matter. 

THRUST COLLAR on drive shaft 
ses sliding joint takes up shock and 
thrust. 


10 


ER 


DER gm PUMPS 


co =! o& 


9 
10 





GOOD REASONS WHY 
YOU SHOULD SPECIFY 





FOUR PIPE OPENINGS provide 
eight different piping arrangements. 


reduces 
keeps 


MECHANICAL SEAL 
power requirements and 
leakage to minimum. 


SPLINED DRIVE SHAFT forms 
sliding joint with gear to absorb 
shock and thrust. 


ALWAYS PRIMED—after once 


Pp and in op 


ONE PIECE BACKPLATE protects 
working parts from stress and strain. 





Write for catalog 932 with illustrations, cutaway 
views, drawings, dimension and pumping capacity 
tables, and complete information on Roper Pumps. 


ROCKFORD, ILL. 





OILERS 


7 ODERN! VISIBLE! 
AUTOMATIC! 
) STREAMLINED! 


TRICO FUSE MFG. CO. 
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Wherever improved 


machine 


per- 


formance, longer 
life and lower main- 
tenance costs are 
important you will 
find TRICO OILERS 
installed. 


There's a style and 
size for every appli- 
cation. Let us help 
you modernize your 
equipment— 





WRITE FOR 
CATALOG! 


Milwaukee, Wis. 


Washington. 


Business and 
Sales Briefs 


pare are being made by the Torrington Mig 

Co. for the erection of a new one-story building, 
to be attached to the present plant at Torrington, 
Conn. The new floor space will add to facilities 
available for manufacture of propeller fan blades 
and blower wheels. Occupancy is scheduled tenta- 
tively for October. 

¢ 


Floor space of the Elastic Stop Nut Corp., Union, 


| N. J., has been doubled to meet increased demand 
| for its line of self-locking nuts. 


¢ 


Joining the Roller-Smith Co. as sales manager in 
1939, W. R. Swoish has been appointed vice presi- 


| dent in charge of sales. 


* 
Jessop Steel Co., Washington, Pa., has appointed 


HE. Doughty manager of its recently established 


Philadelphia branch, located at 225 South Fifteenth 


street, Philadelphia. 
e 


To take care of the growing demand for time 


| control instruments, The Paragon Electric Co. has 


moved its manufacturing facilities from Manitowoc 
to Two Rivers, Wis. In its new location the com- 
pany will occupy a building which is double the area 
of its former plant. Executive headquarters will 


remain in Chicago at 37 Van Buren street. 
° 


Eastern district manager of Ampco Metal Inc, 
Milwaukee, Ray J. Thompson, has changed his 
address to 57 White avenue, West Hartford, Conn. 
Mr. Thompson has supervision over offices at 
Springfield, Mass., New York, Philadelphia and 


¢ 


Frederick Post Co. has announced that the John 
R. Cassell Co., New York, has taken over the sales 
of the company’s line of drafting materials in the 
Metropolitan New York area. The Cassell com- 
pany is located at 110 West Forty-second street, 


| New York. 


¢ 


Allis-Chalmers Mfg. Co.’s office in Toledo is now 
located in the Toledo Trust building. W. R. Mengel 


| is manager. 


i 
Winfield H. Smith Inc., Springville, N. Y. is 


| celebrating its fortieth anniversary. As a producer 


of speed reducers, gears and power transmission 
machinery, the company was founded in 1901 in 
Buffalo and in 1925 was expanded and moved to 
Springville. 

+ 


Two new additions to buildings have been al 
nounced by Phelps Dodge Copper Products Corp., 
Elizabeth, N. J., one of which is a storage ware 


house already in use. 
+ 


J. Frank Oehlhoffen, who has been serving as 
assistant sales manager of Bantam Bearings Corp.» 


| South Bend, Ind., has been advanced to sales mal 


ager. 
+7 


W. L. Schneider, previously sales manager of The 


| Falk Corp., Milwaukee, has been promoted to the 


position of vice president of sales. He will also 
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HISTORY No. 2 
CAST OUR (CORPRENE) FILES 


ain 





PROBLEM: To provide a seal, between a stamped metal hood and a porce- 









































































fg. 3 é th 
: jain transformer bushing, that would prevent oil and air leakage and eliminate 
- danger of corrosion or contamination. 
| ENGINEER in charge of design- evidence of leakage—the gasket had to 
es HE > ; ; ; ; 
| ing an electrical transformer was in- provide an immediately effective seal. 
Ha. structed to keep the over-all cost as low as SOLUTION 
possible. He effected one economy by using Because of the reputation of Armstrong's 
asheet metal stamping as the hood over the CORPRENE to solve “unsolvable” prob- 
outlet. But when the 5 mid P lems, this versatile material was tried—and 
n, lace and the screws were tightened, the 7 te? : : 
pla ai it satisfied every requirement. Now COR- 
nd fange of the sheet metal hood buckled just ope € 
ang ste eisai einai, PRENE not only consistently passes the 
enough to os on “e soied 4 a oe inversion test but has proved its ability 
lem. Here was a Job tha — se to stand up under all operating conditions. 
in with unusual physical properties . . . 
: WHAT IS CORPRENE? 
i ee tats ane CORPRENE is the trade name for 
(1) Resilient to provide a tight seal be- Armstrong’s cork-and-synthetic-rubber 
tween the deformed metal and the porce- composition sheets, cut gaskets, and molded 
ad lain; (2) compressible to prevent cracking pieces. A wide variety of accurately con- 
4 the porcelain; (3) free of sulphur which trolled physical properties is available in 
’ would cause corrosion; (4) free of extract- each group. Give us your sealing problems 
th ables which would contaminate the oil. In ... there’s a good chance COR- . 
addition—since immediately after as- PRENE can solve them. Arm- 
sembly every transformer was filled with strong Cork Co., Industrial Divi- 
e cil, inverted, and rejected for the slightest sion, 942 Arch St., Lancaster, Pa. 
OC eae : eo Ea ar ae 
n- s ‘ P ; t ‘ : 9. : Page = 
Arms rong’s MP rE 
COMPOSITIONS OF CORK AND SYNTHETIC RUBBER 
- : “ eS x : oe é aes : @ et : a? ro a 
' ic. aT = = ees 2 PR eR 
is 
n. 
. ARENS...FOR OVER 20 YEARS 
’ DEPENDABLE PRECISION 
. MOTORS CONI 
e A complete line of ‘Flea Power” | 
1: —7 C. Jannat back -gecced motors Advanced design combined with 
n skeleton types ois 4 . = > 
t, du: sleet on called Games of yong wena. 9 nace are responsible 
speeds and torques . . . dependable or Arens’ dependable operation. 
motor, literally bandreds of thow- Arens controls are oil and water 
in use. , Cz > 
uantities and all ot eacaain pe proof, permanently lubricated. 
y maces rices, tp make possible 
motorized controls, automatic tuning, 
| genes lays, enc. Both flex LOCKING TYPE HEAD 
e standard ¢ trictly F i" : - 
special application motors, one ‘or 2 A-Locking head song locking 
million on short notice. type and instant release at 
5 a Wihwes set alee aeue v1 any point in the control travel. 
r 3) em, whatever speed, viene Ah 
\ aracteristics you require, speed- p™ 
n ol ay is your logical first source. <—} VERNIER TYPE HEAD 
n | sad foc, Mater, po A Sheets or at B-Vernier head permits coarse 
etter still, sen tions, re- : -fine adi » 
0 quirements and problems br oar ne prone fine ee 
recommendations and prices. | ‘om central knob. 
: | WAVY SPRING CONTROL 
New type control. Eliminates friction. High spots in 
| casing provide storage for lubricants. Low spots provide 
;. | bearing surface for inner sliding member. 
| Our engineers will assist on all 
types of special control problems. 
, Write for helpful catalogue that 
will simplify your control problem. 
e 
° . ve ARENS CONTROLS, INC. 
SPEED 2256 So. Halsted Street © Chicago, IIlinois 
0 WAY MANUFACTURING CO., 1858 S. 52nd Ave., CICERO, ILLINOIS 








1941 YACHINE Design—July, 1941 133 














WIRE 
CLOTH 


Wire Cloth for every industrial use from stone 
screening to flour bolting. 

Screens for abrasive material, chemicals and powder in 
Plain Steel, Tinned, Brass, Copper, Bronze, Monel and 
Stainless Steel. Complete stock of Galvanized After 
Woven Wire Cloth in standard sizes. 








CHOOSE CAREFULLY THE KIND OF 
SCREEN AND METAL YOU NEED 


For correct wire cloth construction, notice if it is mer- 
cilessly beaten together or aptly woven. Note if it is 
fatigued, sprung 


eyond working limits. Look at the 
crimping...too little results 
in spreading, costly rescreen- 
ing. Too much weakens 
screen, giving shorter ser- 
vice. 

Write for Catalog: 
Contains pages of help for 
the wire cloth buyer. Ask 
for catalog 11-‘J. 

WIRE CLOTH BUYERS: 


Send for Stock List of Wire Cloth 
for immediate shipment. 





BUFFALO WIRE WORKS CO., Inc. 


1869 AS SCHEELER’S SONS 


ESTABLISHED 


430 TERRACE 








BUFFALO, N. Y. 











Unusual 
Opportunity 


This advertisement is not addressed to 
any man /ooking for a job. The man we are 
seeking has a job, probably a good one, but 
he will be interested because he knows 
NOW is the time he must make a change to 
reach his goal in the next 5 or 10 years. 
If you are an able, ingenious, sound 
engineer with adequate practical ex- 
perience in the design of anti-friction 
bearings, write us immediately giving full 
details about yourself, your experience, 
your requirements. Put everything in your 
first letter. All correspondence will be 
handled in strict confidence. Address 
Box 146, Machine Design, Penton Bldg., 
Cleveland, Ohio. 
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continue in the supervisory capacity of director of 
sales. T. F. Scannell succeeds Mr. Schneider as Sales 
manager and will be responsible for active Sales 


of the company’s line. He had formerly been as. 

sistant to the sales manager. J. B. Kelley, in recon; 

years in charge of the company’s flexible Coupling 

business, has been made assistant sales manager. 
7] 


Twenty-fifth anniversary of the founding of [p. 
gansport Machine Inc., Logansport, Ind., is being 
celebrated, and special tribute being paid to Frank 
B. Wilkinson. The company began from a modes 
beginning in July 1916 and has grown considerably, 
making a name for itself in the air and hydraulic 
equipment fields. 

¢ 


Recently the Monsanto Chemical Co., St. Louis, 
opened a new plant in Springfield, Mass., for pro. 
duction of its Resinox plastic molding materials. 

. 


To meet the rapid increase in industrial activity 
in the Cincinnati Territory, R. D. Yoder has been 
transferred from the Milwaukee office of Cutler. 
Hammer Inc., to Cincinnati. 

o 

J. Arthur Deakin has been appointed Eastern dis. 

trict manager for McKenna Metals Co., Latrobe, 


Pa., with headquarters at New York. 
& 


Appointment of Donald S. McKenzie as sales man- 
ager of the plastics department of the General 
Electric Co., has been announced. He will be located 
at the department’s headquarters at Pittsfield, 
Mass., succeeding W. H. Milton Jr., recently named 
assistant manager of the department. 

+ 

Succeeded by Charles C. Limbocker as president 
of Wolverine Tube Co., Detroit, H. J. Hooks has 
resigned as president due to ill health. Mr. Lim 
bocker will continue as chairman of the board. 

* 


Connected with the motorized speed reducer sales 
for the past four years, Max L. Robinson is now 
sales manager for Janette Mfg. Co. He was former: 
ly sales manager for the Roth Bros. & Co. division 
of Century Electric Co. 

. 

To expand its production facilities for the mani: 
facture of glass fibers for electrical insulation, 
Owens-Corning Fiberglas Corp. has purchased 4 
plant in Ashton, R. I. 

¢ 

Due to an expanded production schedule, Colts 
Patent Fire Arms Mfg. Co. has moved its electrical 
division into larger manufacturing quarters in Hart- 
ford, Conn. 

+ 

Construction of a second unit of its new plastic 
plant at Wallingford, Conn., has been started by 
the American Cyanamid Co. The plant will make 
several kinds of synthetic resins. The first unl 
expected to start operations this summer. 

* 

Offices of the Aircraft Screw Products C 
been moved to 47-23 Thirty-fifth street, Long 
City, N. Y. 


t is 


‘o. have 
Island 


¢ 


Correction: Offices of American Felt Co. = 
Fourth avenue, New York, were not moved to — 
ville, Conn., as reported in the June issue of mf 
CHINE DEsIGN. The Glenville mill and the apes 
executive offices have been completed and in a 
tion for some time. The New York office, howev® 
will continue as a sales and distribution office. 
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